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One Hundred Horse-Power Straight 
Line Engine. 
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We illustrate, on this page and on page 2, 
a recently designed one hundred horse-power 
engine, built by the Straight Line Engine 
Co., Syracuse, N. Y., 
which differs from all en- 
gines heretofore built by 
that company in that it has 
an independent exhaust 
valve ; it also differs in the 
construction of the 
ernor and its connection 
with the valye. 


gov- 


The general design of 
the engine is the same as 
all engines built by this 
company, but it will be 
noticed that the cylinder is 
square outside. The steam 
valve being on one side, 
and the exhaust valve on 
the other, explains the 
reason for such a_ shape, 
and the ports being nearly 
straight in from the steam 
chest, requires the chests 
to be as long as the cylin- 
der. 

The horizontal section 
gives a general idea of the 
arrangement. The steam 
and exhaust valves admit- 
ting and exhausting steam 
over their ends, permits of 
the arrangement that shuts 
off the live steam and also 
the exhaust steam from the 
cylinder along its center. 





ISHING COMPANY. 


for live steam, and one or more for exhaust,) 
|is made as nearly constant as possible, in this 
| engine the lead is variable as well as the cut- 
off. That is to say, when taking steam three- 
quarter stroke, which it does while yet under 
the control of the governor, there is a prom- 
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c, and against a pressure represented by the 
shaded section, which pressure acting 
through that length of time is sufficient to 
bring the reciprocating parts to rest. As 
shown in Fig. 2, the distance from d to e is 
scarcely more than one-third as much as the 
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OFFICE, NEW YorRK, AS SECOND CLASS MATTER. 


strap is simply a band-saw blade, minus the 
teeth. 

The eccentrics and 
valves is quite direct, and the constructive 
arrangement, though appearing to make the 
parts difficult of access, really does the reverse. 


connection between 


The general dimensions 
are 14” x 16” cylinder, 62 
fly-wheels, weighing about 
2} tons ; and entire weight 


of engine, about 6 tons ; 
revolutions per minute, 
220 

a 
Oil as Fuel for Steam 


Boilers. 


By Pror. A. T. Woops. 

Within the last two years 
a large 
mental 


as fuel 


number of experi 
applications of oil 
under steam boilers 
have been made, and in a 
number of cases the super- 
ior economy of oil, as com- 
pared with coal, appears to 
settled 
fact rather than an experi- 
We 
on good authority from a 
of large 
plants in various parts of 
the country, from Massa 
chusetts to Minnesota, in 


be regarded as a 


ment, have reports 


score or more 


which fuel oil is a com 
mercial success. A few 
reliable tests have been 


made, and several descrip- 
tions of the methods in use 
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A fixed eccentric controls the exhaust 
valve, and necessarily the exhaust and com- 
pression, and a shifting eccentric operated 
by a governor—acting on the same principle 
as the governors controlling the valve in this 
company’s single valve engines—operates the 
steam valve, and so controls the admission 
and cut-off. 

A feature introduced at this point makes 
this engine differ from all others, so far as we 
know. While the lead of engines of this class 


(that is, engines having one or more valves’ 
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inent positive lead, and when cutting off short, 
either no lead or negative lead. The object 
of this may be understood by reference to the 
two indicator diagrams shown on page 2. It 
is a generally understood fact that compres- 
ion does not begin to bring the piston to rest 
until the pressure on the compression side 
exceeds the pressure on the expansion side 
of the piston, which in Fig. lis ata. From 


this it will be seen that the piston will have’ 


to travel from the point a to the end of the 


stroke, for a distance equal to that from 4 to | 


corresponding distance in Fig. 1, and the | 
force represented by the shaded lines being | 
so much less, and lacking so much of being | 
enough to bring the reciprocating parts to | 
rest, a prominent lead is given, to prevent | 
thumping. | 

The engraving shows the governor which | 
controls the shifting eccentric, and the new | 
feature is the introduction of a metal strap in | 
the place of links, the object being to prevent | 
friction and wear of link pivots, and the 


. ry’ | 
wear of the governor pivot. The metal 








have been published, and it may be well to 
summarize the results and note the conditions 
which appear to be necessary in order to 
insure success, 

Of the published tests, the following are 
selected as bearing the stamp of reliability : 
The Minnesota Brush Electric Co., Minne 
apolis, report an evaporation of 17 pounds 
of water per pound of oil from and at 212 
Fahrenheit, with the ordinary cylindrical 
tubular boilers. At the Union Steel Works, 
Chicago, under similar boilers, an evapora 








6) 
~ 


tion of 18.39 pounds from and at 212° is given. 
At Alexandria, Va., a board of U. 8. naval 
engineers reported an evaporation of 16.9 
At 
Minneapolis and Chicago, Lima (Ohio) oil 


pounds as above, in a locomotive boiler. 


was used, the burners were fed by gravity, 
and the furnaces were specially built for 
oil fuel. At Alexandria the furnace 
tained a fire-brick table or arch, and the oil 
is reported as petroleum, but not otherwise 
In this last test, the 
evaporation, as given per pound of oil, weigh- 


con- 


identitied. mentioned 
ing 6.85 pounds per gallon, has been correct 
the No of 
the quality of the steam appear to have been 
may ac 


ed for moisture in steam. tests 
made in the other two tests, which 
count pardy for the exceptionally high re- 
sults obtained at the Union Steel Works. 

In these three tests three different styles of 
the features 
being, as with several other burners, the in- 


burners were used, common 
jector or jet principle used with steam and 
hot 
burners, it is evident 


As steam is used in operating the 
that 
be made from the evaporation per pound of 


air. 
a deduction must 


oil as given, before a strictly accurate com 
parison with coal burned in plain furnaces 
can be made, and no tests are recorded of 
the weight of steam so used. The nearest ap- 
proach to this, as far as known to the writer, 
is the calculation made by Prof. M, E. Cooley, 
a few years ago, in connection with a test of 
a smoke-preventing device. The steam used 
in this case was calculated to be 0.5 pound 
per pound of coal, and it would seem to be 
fair to assume that the steam used for the 
oil burners would be at least as much 
this. 


as 
Some recent experience with a steam 
jet smoke-preventing device where the jets 
were supplied with from a 
auxiliary boiler, indicates that the weight of 


steam small 


steam used by such arrangements is consider 
The 
theoretical evaporation of the oil used at 


ably greater than ordinarily supposed. 


Alexandria was found to be 21.756 pounds, 
which is about the value usually given for 
Taking the evaporation at 16.9 
pounds, the efliciency of the oil was thus 


petroleum. 


77.8 per cent., or in other words, 77.8 per 
cent. of the total heat units contained in the 
This would 
11.67 
pounds of water from a coal having a theo- 
retical value of 15 pounds, which is, of 
course, higher than is to be expected in prac 
tice. We tind here one point in favor of oil, 
briefly that it is possible to obtain a high 
efficiency with it under circumstances where 
it would be difficult with coal. 

It is, of course, not to be supposed that 


oil was delivered as dry steam. 


be equivalent to an evaporation of 


the efficiency obtained in these special tests 
can be maintained in every-day work. It is 
probable, however, that with proper furnaces 
and burners, an evaporation of 14 pounds 
of water per pound of oil can be maintained. 
With ordinary boilers and poor coal, or when 
the boilers are forced, the evaporation may 
not exceed 6 pounds per pound of coal, and 
If 


we take these values as limits, a pound of oil 


it will vary from that up to 10 pounds, 


is equivalent to from 1.4 to 2.38 pounds of 
coal. On this basis, and taking the weight 
of oil as 7 pounds per gallon, we find that, 
if the price of oil per 42 gallon barrel is 
14x 7 X 42 

6 & 2,000 
and about 0.206, that of the 10 pound coal, 
their values as fuel will be the same, no al- 


- 0.3438, that of the 6 pound coal, 


lowance bein’ made for cost of firing, hand- 
ling coal and ashes, ete. 

The saving in the cost of handling fuel is, 
however, an important factor, will be 
seen from the following data, which is taken 
from papers read by users of fuel oil at the 


last meeting of the National Electric Light 


as 


Association. 
per cent, is reported as the result of substitut- 
ing oil, at $1.05 per barrel, for Illinois coal, 
at from $8.15 to $3.50 per ton, In Detroit a 
saving of 44 per cent. is claimed by the use 
of oil at 55 cents per barrel, ‘ best bitumi- 
nous” coal costing $2.80 per ton. In Boston, 
with oil at $1.15 and Cumberland coal at 
$4.50, a saving of 15 cents per 100 horse 


In Minneapolis a saving of 21 


power per hour is reported. On the basis 
of four pounds of coal per horse-power, this 


Chicago, where oil costs 60.6 cents per barrel, 


would be equal to about 18 per cent. 
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and Indiana block coal from $3.00 to $3.40 
per ton, one user is reported as saying that 
the saving is 20 per cent., while another says 
that it pays, on account of the absence of 
ashes, etc. 

The of oil anda 
ton of coal is at Minneapolis from 0.3 to 0.38, 
at Detroit about 0.2, at Boston about 0.26, 
and at Chicago from 0.18 to 0.2. 
the 
working evaporation of 14 pounds of water 


relative cost of a barrel 


It would 
follow from these tigures, on basis of a 
per pound of oil, that, as a question of com- 
parison of fuels simply, there would be very 
little gain by using oil at Minneapolis or 
Boston, and that it 
Detroit and Chicago. 


should pay to use it at 
A very large propor- 
tion of the saving reported must therefore be 
due to the reduction in the cost of firing and 


the heat of the fire can be readily kept fairly 
constant or regulated at pleasure. 
of course, difficult with the ordinary coal 


being continually opened for putting in coal, 
and slicing and cleaning fires. The absence 
of draughts of cold air, with the consequent 
effects on the boilers, is an item in favor of oil 
which is not to be despised. 














other similar expenses, and to the fact that | 
This is, | 


fired furnaces, where the furnace doors are 
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heated, should be provided for supplying 
It will be seen that 
these requirements can be met by additions 
to the ordinary setting, without disturbing it 
to such an extent as to render it difficult to 


hot air to the burners. 


return to the use of coal if it should be de- 
sirable at any time. 

It would seem, then, that, with our present 
knowledge, the problem of whether or not it 
will pay to use oil in any plant is a question 
To 


solve this problem we must know the cost of 


of calculation rather than of experiment. 


oil and coal delivered, the evaporation attain- 
able in daily work from the coal used, the 
and the ad- 

With this 
data it would not be difficult to estimate with 


cost of handling coal and ashes, 


ditional cost of insurance, if any. 


considerable accuracy whether or not it will 
pay to erect the necessary tanks, put in pip 
}ing and burners, and make changes in fur 
naces. The question of insurance is un- 
doubtedly a formidable obstacle in 
particularly the 
tanks is small. 


some 


locatities, where ground 
It will 


probably be less formidable when the insur 


space for storage 


ance companies have investigated this sub 
ject as carefully as they have some others, 


The question of the permanency of the 


$$ —$———. 


| } 


























As before stated, the burners which appear 
to be a success are those which have a double 
the 
into the furnace in the form of vapor or 


nozzle, or its equivalent, and blow oil 
spray by steam pressure, and also supply a 
large volume of hot air. The opinion of 
best. 
the 
have given good results, while some users 


is the 
burners 


simplest burner 


number of on market which 
have preferred to make their own, so that 
the selection of a satisfactory burner should 
not be a difficult’ matter. methods of 


supplying the oil to the burners are used, 


Two 


viz., by gravity from small elevated tanks, 
which are supplied by pumps from the stor 
age tanks, and by pressure from underground 
tanks, 
tion, and both have strong advocates. 


Both systems are in successful opera 


The key-note of the successful combustion 
of oil appears to be in the setting of the 
burner and the arrangement of the furnace. 
The furnace should contain plenty of fire 
brick surface, which, by becoming heated, 
will insure the complete combustion of the 
oil before the vapor or gases come in contact 
with the The burner should be set 
so that the oil vapor will be directed against 
this brickwork, and not against the boiler. 
Brick flues, so placed as to become highly 


boiler. 





users appears to be without exception that the | 
There are a| 


c b 
~~ 
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INDICATOR DIAGRAMS FROM STRAIGHT LINE ENGINE.—SEE PAGE 1. 


present price of oil, incase the demand for 
fuel oil rapidly increases, is very generally 


The 


importance of this has apparently been over 


stated as an argument against its use, 


estimated in many cases, for the conditions 
which must be fulfilled, in order that the use 
of oil shall be commercially successful, are 
such that its general use is well nigh impos 
sible. For 
isolated plants, or where there are poor facil 


instance, the use of oil in small, 


ities for the delivery of oil, is certainly not 
is said that it does 
not pay to refine Ohio oil, and that its prin 
be for fuel, and that the 
Standard Oil Company will make contracts 


practicable. Further, it 


cipal use must 


for fuel oil for a year. 

In view of all these circumstances it does 
not appear that those who are so situated that 
they can use fuel oil with advantage have 
any more to fear from the oil monopoly than 
If 
complete data as to the efliciency and cost of 
operating a steam plant is obtainable, it will 
not be a difficult 
neering to determine whether or not coal can 


they have from the coal combination, 


problem in economic engi 


be successfully replaced by oil. 
el 


Almost every town in the country is waking 
up to the necessity of water-works, 
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The Erie Meeting of the American So- 
ciety of Mechanical Engineers. 


Secretary Hutton has issued circulars re- 
lating to the next meeting of this society, 
which will be at Erie, Pa., beginning May 
14. A list of papers to be presented is given, 
and information in regard to reduced railroad 
rates is furnished. The following are the 
questions that will come up under the head 
of ‘* Topical Discussions” : 

72. What form of self-oiling boxes have 
you found the best for line and countershaft- 
ing? Can you give figures as to economy of 
oil as compared with other methods ? 

What form of oil cup or lubricator do 
you find most economical for use on machines 
requiring constant lubrication ? 


~o 
io. 


74. Have you any experience as to the use 
of machines for hand or power for facilitat- 
ing foundry motlding ? Can unskilled labor 
be employed ? 

7. Is it right or wrong in theory, to put a 
central support under the bed of engines of 
the Corliss type? Do you know of any bad 
results from its use, or from its absence ? 
it nuts from working 
loose, or prevent breakage of bolts, to reduce 
their cross-section between the head and the 
nut ? 


76. Does prevent 


77. Did you ever meet with either of these 
cases ? 

1. Did the unequal wear, when a long 
slide works in short guides amount to 
enough to become objectionable ? 

2. Did the unequal wear of a short 
piece working in long guides amount to 
enough to become objectionable ? 

78. Have you tried the plan of applying 
electro-motors to mechanical operations re- 
quiring not more than ten 
Can you their and 
economy with those of small engines, or the 


horse-powers ? 
compare convenience 
usual transmissions by belting and shafcing ? 

79. Is there any better plan to protect steel 
from corrosion than to japan it ? 

80. Have you successfully soldered alumin- 
ium? Can aluminium be welded by elec- 
tricity ? 

81. Have you any experience in hardening 
machinery steel, or in case-hardening it ? 

82. What are the relative advantages of 
the time-card and the time-book systems for 
keeping time in factories ? 

->- 


Shop Notes. 


It will be remembered that some time ago 
there was some discussion in these columns 
as to the relative advantage to a shop owner 
which would result from the following of 
one or the other of two distinct plans; the 
one being to build machinery strictly in ac- 
with the builder’s idea of how it 
should be built, and rigidly adhering to that 
ideal, regardless of the wishes or preferences 


cordance 


of customers; the other, to build about what 
seemed to be demanded or preferred by cus 
tomers, trusting largely to that demand to 
indicate what would best suit the market and 
bring the best returns to the builders. 

In Mr. I. P. Connig, 
foreman of the machine shop at the Fitch 


conversation with 
burg Steam Engine Co.’s place, he expressed 
the that the fact of 
crowded with orders was largely due to their 


opinion their being 
practice of building about what a customer 
wanted, and that, when they had built an en 
gine to suit one man, they were pretty sure 
to find a number of other men who could be 
Sut other 
which are equally 
busy, and where the other plan is followed 


as 


suited by the same engine. 
shops are to be found 


it would seem as though there were argu 
ments in favor of each, with a probability 
that the best course usually lies in the mean 
between the extremes, which is really the 
one followed by most 
probably, the F. 8. E. Co. They have evi 
dently outgrown their quarters, the shops 


shops, including, 


being considerably crowded with tools and 
workmen, <A good many special fixtures are 
used besides jigs and templates for drilling. 
The shelves in the tool-room are classified, 
and tools for certain engines kept together. 
In a book, kept in the room, every tool and 
fixture is doubly 


indexed (by its common 


shop name and by its designating symbol), so 
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that, by reference to this book, the particu- 
lar shelf, and division of a shelf in which the 
desired tool is to be found, is readily ascer- 
tained. 

A horizontal engine which they build has 
a bed of the girder form, and bored guides, 
the center of the bar by which they are 
bored being fixed in the center line of the 
engine, There is no room back of the guides 
in which the cutters can swing round, and, 
consequently, a device was invented for the 
work, which consists, essentially, of a stiff 
bar which is attached to the bed by suitable 
brackets, so as to lie in line with the center 
On 
does not revolve, but is fixed stationary, is a 


line of the cylinder. this bar, which 
boring head which is a working fit upon the 
bar, and carries two cutters, The head con- 
sists of a sleeve, which is fed along the bar 
by a screw in the usual manner, while upon 
this sleeve is fitted a collar, which is the head 
proper. This is given an oscillating motion 
upon the sleeve, by means of a short connect 
ing rod, which is attached to an arm upon 
the head, the other end being attached toa 
crank, which is driven by suitable gearing, 
and a shaft which runs along parallel to and 
above the bar. The cutters are thus given 
just enough motion to sweep back and forth 
the of the 


being two cutters, both guides are bored si- 


across face guides, and, there 


multaneously. It is a very ingenious device, 
and it is difficult to imagine one better suited 
the 
more effective. 


to or 


An 


other noteworthy de fe 4 


purpe se 


viceof Mr. Connig’s 
isanimprovised taper 
attachment, which he 
constructed 


to bore 


the taper holes in a 


part of the steam 
valves of the engine. 
These are — piston 
valves, and are so 


made as to be capa 
ble of expansion, to 
compensate for wear, it ase 
this expansion being 
effected by means of = 
a taper plug which 
tits a taper hole bored 


ilne 
line of sixtee 


in a sleeve, which is 


Center 


Cente! 


split and is cylindri- 
cal outside. To fit an 
lathe for 
boring this taperhole, 


ordinary 
a sliding block was 
titted to the cross slide 
of the carriage, and 
provided with a gib 
and for the 
maintenance of a 
good fit, the same as 
the regular tool rest, 
in front 
was placed 


screws 


of which it 
on. the 
The top 
of this new block was 





cross slide. 


Lijt of Valve 


plain and flat, except 
thatastud wasdriven 
into it, and stood up 
above its upper sur 
about half an 
The nut for 
the cross feed screw 
was taken off from AA | 
the tool rest and at 
tached to this supple 41 
mentary block in 
stead, so that it could 
the 
screw, while the tool 
free to independently of 
In the top of the tool rest, and 
in front of the tool post, was a stud = corre 
sponding to the one mentioned in the top of 
the supplementary block. A rectangular 
plate of cast-iron was provided, somewhat 
longer than the depth of the hole to be bored, 
and upon one face of this plate were planed 
two straight grooves, which fit over the two 
studs spoken of. These grooves were not 
parallel one to the other, but diverged at the 
angle necessary for the desired taper. When 
this plate was in position with the groove 
over the studs in the tool rest, and in the sup 
plementary block, these latter were of course 
joined to each other by means of the plate; 
and if the cross feed screw be turned they 
would both move together. The plate is at 


face 
inch. 





° 
oe 











be moved — by Vig. 497 


rest Was move 


the screw. 








Wings 


S thick 
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tached to the foot-stock by a bar insuch a 
way that it cannot move when the carriage is 
moved along the bed, but is free to move 
back and forth by the cross feed screw, the 
result being that the tool can be put to the 
cutin the usual manner, and the feed put on, 
when, the supplementary block being held 
by the cross feed screw, and the plates being 
prevented from partaking of the motion of 
the carriage, the tool rest is moved in or out, 
corresponding to the divergence of the 
grooves, and the desired taper is produced. 
Though this, of course, provides for one 


Fig. 501 
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from that size may be measured by the mi- 
crometer screw. 


es <=> _ 


Modern Locomotive Construction. 


By J. G. A. MEYER. 





NINETIETH PAPER. 


Figs. 494, 495 represent another design of 
throttle pipe; Fig. 496 represents the valve. 


The principal difference between the throttle 





























Fig. 499 


taper only, different plates can be provided 
for different tapers; or, in place of the plate, 
there could) be two bars, each having a 
groove, and hinged together in such a man- 
ner that any desired taper could be obtained. 
Or one of the grooves could be of any ir- 
regular shape, if desired, so that any form 
could be reproduced at pleasure. 

For measuring work up to six inches or 
more by thousandths, they have a tool made 
much like a slide gauge, having two jaws 
fitted to a bar, to which they can be clamped 
by thumb-screws. An ordinary one-inch mi 


crometer was cut in two, leaving on each 
end enough of the bow to attach it to the 


ends of the sliding jaws. <A set of standards 
enables the tool to be set to any desired size 
by adjusting the jaws, after which, variations 








eter will not always have the same thickness, 
will increase it to suit 


the steam pressure in the boiler ; the thickness 


as master mechanics 
is also frequently increased for pipes longer 
than the average length of pipes. Dry pipes 
7 inches outside diameter are the largest that 
We believe that 
of 
sufficient for the greatest length required in 


for this 
is 


we have secn used, 


size of pipe a thickness of |, inch 


an 


any locomotive. The smallest outside diam 


eter of dry pipe that we have seen used is 4 


inches; the diameter for the next size of 
pipe is 44 inches; the diameters of pipes 
larger than this increase by one inch, 


Dry pipes, like boiler tubes, are designated 
by their outside diameter, 


A sleeve, generally made of brass, is attach 





























pipe shown in Fig. 493 (last 
paper) and the one shown 
here, is that the latter has at 


A, forasmall 





the top a seat 


relief valve which is shown 
Fig. 497. The object of 


this relief valve is 


in 
to pre 

vent the dry pipe NV N (Fig. 
500) from bursting, which, without this valve, 
is liable to occur when the engine is suddenly 
reversed, Springs are not used for holding 
this valve on its seat; the steam pressure in 
the boiler is sufficient When the 
valve does lift, it is prevented from lifting 


to do so. 


too high by the small wrought-iron plate B, 
held in position by the two studs C, ©. 

The elbow, Figs. 498, 499, is bolted to the 
throttle pipe ; the joint is a ground joint. 

The dry pipe NV N is made of wrought 
iron; the thickness varies for different sizes 
of pipes from 4% to #, of aninch; the former 
thickness is that of pipes 4 inches outside 


diameter. But dry pipes of the same diam 


Fig. 495 


; ‘ Wrought Iron ed to each end of the dry pipe. In some cases 
the dry pipe is slipped over the sleeves, but 
frequently the sleeves 7 and J are slipped 
over the dry pipe, as shown in Fig. 500. 

When the diameter determined by the rule 
which we shall give presently agrees with 
5 Ky | | one of the standard inside diameters of pipes, 
| a: the best practice is to put the dry pipe inside 
| | ' 4 
| : hay of the sleeves, 
| Some master mechanics shrink the sleeves 
| | onto the pipe; others fasten them with 
| | | rivets, generally 8 of an inch diameter. 
| ca hl . . . . 
! | Two rows of rivets, from 14 to 2 inches 
y! ae : 
on * | ) | apart, are used. The distance between cent 
4 \ er i : ee ts 
ers of rivets is generally from 2 to 3 inches. 
Vig. 502 Big. 508 The rivets are arranged zig-zag; in some in 
stances twice as 
’ | many rivets in one 
ul L i i row as in the other 
e | ( 
| 6% Is are used, as shown 
( ot % — | = | in Fig. 500. Fre 
\ N ; \ “Ay ty = | | i Z = quently, instead of 
: J 7 } aay using rivets, the 
ef 7 “ , * holes through the 
f \ 1 t ' \ y = ' pS 
) . _ sleeve and dry pipe 
t =a a4 : are tapped, threaded 
ae ol et >» ZA nee plugs screwed in, 
| [on | 1} and theirendsslight 
=; . 14 : ly riveted over ) 
Vig. 500 > = | 4 eee eee 4 OV r, tc 
= 2 . dy prevent them from 
z “ ; | turning and falling 
= = / a out. In our opinion, 
- rd : | the best practice is 
Z ~! | to use iron rivets or 
i = . 
“ = | plugs ; copper rivets 
% x | T should be avoided, 
= = | [| P as the action of some 
z Z| 4 >| kinds of water will 
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on the pipe are fre 
quently not calked, 
Sometimes the ends 





of the pipe are 
threaded, and the 
sleeves screwed on; in such cases, calking 


will be a detriment. 

The end G@ of the sleeve J is turned to a 
spherical form, and the elbow at /’ (Fig. 
198), is counterbored to a similar shape, so as 
to make a ball joint between the two, For 
connecting the dry pipe to the elbow, the 
yoke shown in Figs. 501, 502, 508, is slipped 
over the sleeve 7 and the elbow /’; the lugs 
yy are made to bear against the flat end of 
the sleeve, the point A’ of the set screw is 
inserted in the Countersunk cavity /, in the 
lug M, and the sleeve / drawn tightly against 
spherical face /’, and firmly held there, Al 
though this mode of fastening the dry pipe to 
throttle pipe is often used, and gives good satis 
faction, other designs for accomplishing the 
same thing are adopted ; for instance, for a 
throttle pipe like that shown in Fig. 493, two 
hooked bolts instead of a yoke are used, 
But in all cases the joint between the throttle 
pipe and dry pipe is a ball joint, which 
affords ready means for adjusting the dry 
pipe to any inaccuracies which cannot be 
avoided in the construction of a boiler, The 
sleeve J at the other end of the dry pipe is 
also made so as to form a ball joint, with a 
casting riveted to the front flue sheet; this 
casting or ring will be presently shown, 








Improved Horse Clipper. 


We illustrate upon this page the recent- 
horse clipper made by the 
& Sharpe Mfg. Co., Providence, 
As now made, one of the handles is 


ly improved 
Brown 
R. I. 

enlarged where it joins the bottom plate, to 
which it is attached by two screws which are 
threaded into the handle, and in addition 
have nuts placed upon top. On the under 
side of this piece is a stud which is solid with 
it and passes through the bottom plate, the 
other handle working upon this stud as a 
3eyond the pivot it has a projection 
which engages with «a rectangular opening 
which is made in the back of the top cutting 
plate. On this plate is another one, which, 
on the under side, has two studs projecting 


pivot. 


from it, which are square in section and fit 
square holes in the bottom cutting plate, the 
holes in the top cutting plate being long 
enough to allow of the necessary cutting 
The upper plate is held in place by 
a single small bolt, the head of which, as 


motion. 


well as the bottom of the nut, has a spherical 
bearing, in order to insure an even distribution 
Pro- 
jections are left upon both cutting plates, 


of pressure along the top cutting plate. 


which are thick enough to admit of repeated 
grinding to sharpen, which is done upon 
the flat surface only, the cutting action de- 
pending upon the accurate fit of these sur- 
faces to each other and the sharpness of the 
of the teeth. The instrument 
nickel-plated, with case-hardened screws and 
nuts, and isa good example of modern produc- 
tion by special machinery and tools. 


corners is 
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The Modern Steam Plant and Its 
Management. 


By Perer H. Bur.ock. 


SAFETY VALVES AND OTHER FIXTURES, 


Before discussing safety valves, I wish to 
speak of gas and water gates that have bell 
and spigot ends. Where one of these joints 
is to be made, be sure that the gate is clos- | 
ed, sothat, if any of the melted lead leaks by | 
the packing, it will not flow into the space | 
between the seats, preventing the gate from 
going low enough to be tight, as shown in 
Fig. 7. Several pounds of lead in the gate- 
way of a 12” water-works gate caused a leak 
that very seriously interfered with the work | 


| 


|; ments. 
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the particulars of leverage and fulcrum, and 
are competent and willing, by the aid of any 
of the rules before mentioned, to figure out 
the pressure that should cause the valve to 
open at any position of the weight. 

Assume that you have a steam gauge 
that is exactly right (probably you have not), 
and you get up steam to the point where the 



























‘the cap. This is quite likely to be the case 
where it is made of iron or steel. If this is 
the faulty part, draw-file this, polish it, and 
rub the surface with graphite. The pin in 

| the lever or the slots in the studs may also 
bind. They require to be kept free from 

| rust and dirt, and should have their surfaces 
covered with graphite. It is not well to use 
| oil of any kind on these parts, for it quickly 
dries up, and the sticky surface soon becomes 
coated with dust and dirt. If all these parts 
work well and free, the valve will begin to 
blow very soon after the figured point has 
| been reached, and will stop blowing as soon 
| as the pressure goes below where it started. 
All this comes from the valve being re- 
quired to operate the machine, or the paris 
necessary for its control. If the writer was 
called upon to design a safety valve that 
would positively not allow the pressure to go 
above a certain point, it would take the form 
of a balanced valve operated 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 


by a machine, perhaps simi- 
lar to some of the sensitive 
danger regulators. Where 
it is more convenient to have 
the lever and weight on one 
side than the other, it is only 
necessary to shift the slotted 
studs or to half turn the cap 
when the guides are cast 
solid to that part. 

What has been said thus 


U 








Daves oil palo 





far refers to the most com- 
mon style—the plain lever 
and weight valve of ancient 
and respected lineage. 








Tue MopeERN STEAM PLANT. 


valve should blow, and it does not do so. 
Let us see what there is about the valve as 


'a machine that may interfere with its move- 


On the under side of the disk we 
shall find either a central guide stem or 
more projections from the edge of the disk 
passing down through the seat, for the pur- 
pose of keeping them on line with each other. 
Resting top of the disk, and some- 
times attached to it, we find another rod or 
stem passing up through the cap and against 
the lever. One end of the lever will be joint- 
ed by a pin into a slot in a stud screwed into 
one side of the body of the valve. Directly 
opposite is a longer slotted stud, that acts asa 


on 


of connecting a Worthington pumping engine | guide for the lever. Now all these bearings 


that the writer had arranged for entertain- 
ment on a certain holiday. Had the gate 
been closed down tight when the joint was 
poured, this lead could not have got there, 
even if it had leaked by the packing, which 
it would not have 
done had the 
work been prop- 
erly performed. 
SAFETY VALVES. 

Safety valves 
are placed on 
steam generators 
for the purpose 
of relieving them 
of any 
above 


pressure 
that 
for 


re- 
quired use, 
or set as a limit 
of safety. Rules 
for calculating 
the of 
safety valves un 


pressure 


= 


der various con- 
ditions and pres 
sures are to be 
found in the 
pages of nearly 
every mechani- 
cal paper one can pick up. Also full and 
elaborate formule are given in all books 
treating the subject of steam. It is not my 
intention to encumber these pages with any 
further, as it has been so fully and plainly | 
treated by others. 

I will presume, therefore, that my readers 
are aware of the area of their safety valves 
exposed to pressure, or are competent to as- 
certain that fact ; also that they are aware of 
the weight of the materials that oppose the 
movement of the valve from the seat, and all 


are 


necessary, but they will not operate 
without friction, consequently your valve 
did not blow at the point you had figured it 
would ; if it had done so your figures would 
have been It may blow at 


wrong. one 





There are numerous patterns 
of spring valves, some of 
which are excellent in mate- 
rialand make, those usually 
found on locomotives being models of 
efficiency and reliability. 

All the ills to which safety valves are sub- 
jected are not inherent in their make or form. 
Ignorance in their setting and use are more 
often displayed than are faults in their manu- 
facture discovered. Cases of overloading are 
constantly being met with by 
and sometimes to an extent that precludes 
their possible operation ; and sometimes they 
have been found with a stop valve between 
them and the boiler. 

In case it is found necessary to pipe the 


inspectors, 


outlet, the ends of the pipe should be slightly 
jower than the valve, and, if possible, expos- 
ed to view. 
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sizzling ; it just began to blow, first, of 


course, coming the water, and then good 


honest steam. Hall Peters was engineer 
there, and had received several baptisms 


from this caloric fount, and had protested 
to the proprietor against its continuance. 
One day the owner went to the engine-room 
for a consultation regarding matters and 
things, and Peters slyly opened the draft and 
awaited results, at the same time corraling 
the owner into a favorable position for a sur- 
prise, which very soon came, wetting him 
some, and scaring him into ordering the 
necessary changes made. He had _ never 
paid any attention to complaints about it, 
but this object lesson convinced him. 

There are other things on top of a boiler 
besides the safety valve, and they are not 
always right in make or position either. 

Manhole frames will sometimes be found 
where it is almost impossible to get or keep 
the plates tight. This is owing to the fact 
that the plate and frame do not fit each other, 
and the cause may be either in the original 
asting of the frame or plate being sprang 
out of true, or it may be that the frame was 
true when cast and before it was riveted to 
the shell ; but when the latter becomes hot, 


/and under pressure, any imperfections in the 


| or frame. 


curve of the frame, will, in a greater or less 
degree, be corrected by the shell in its ten- 
dency to assume a true circle. Of course 
this movement will be small, but it may be 
enough to throw the strain to the ends or 
sides of the plate, as the case may be, thus 
allowing the steam to leak on the opposite 
sides. 

Sometimes the frame will be found cracked, 
which is almost a sure sign that there is an 
unequal strain by the bending of the frame, 
and when this has happened the boiler should 
not be run until repaired. More frequently, 
however, the leaks around the manhole will 
be found to be owing to small pieces of 
burned packing being left stuck to the plate 
A very small piece of this will 


| be enough to cause a leak. 


| main so, 


After the plate has been put in place and 
drawn up as tight as possible with the nut, 
it will be found to be quite loose after steam 
has been raised, and the plate should again 
be drawn up tight, when it will probably re- 
If not drawn up, the first time 
steam goes down, the plate will drop, either 
from its own weight or the vacuum that will 


| occur if the boiler is not provided with a 


If there must be fittings in the | 


pipe, and the outlet be higher than the valve, | 
be sure and provide a drip pipe from the | 


lowest point, so that all water of conden- 
sation may be drained off, and not allowed 
to settle back to corrode the seat or stem. 


IMPROVED Horsk CLIPPER. 


pound, or it may take tive more than you 
figured ; if anywhere near the latter amount, 
give that valve attention right away. 

THINGS THAT MAY CAUSE BINDING OF 

THE VALVE. 

The guides to the disk may have moved 
easily, but close when made ; but when hot 
and under strain they may bind, from causes 
explained in a previous paper. If this 
found to be the case, the parts should be 
draw-filed to an easy fit. The stem from the 
top of the disk to the lever may bind through 


18 


There was a boiler located in the cellar of 
a building where there was but 9” between 
the top of the boiler and the timbers above, 


and the valve nozzle was so high that there | 


was not room for the safety valve on top 
of it; consequently they put 
and some fittings and located 
down and to one side of the 


on a flange 
the valve 
boiler, This 
made a nice little trap, that held about four 
gallons of water. 
valve ; 


This was a very quiet 
it did not want to blow very often, 





and when it did there was no preliminary 


| find the stop valve. 


|is raised again. 





vacuum valve, as all boilers should be, and 
particles of dirt may be sucked in and lodge 
on the packing, causing a leak when steam 
You may think you can 
draw the plate up pretty tight with a wrench, 
but it is as nothing to the pressure of the 
steam, which in 
the case of a 11 
x15 plate with 
round corners, 
and 80 lbs. press- 
ure, is 11,120 Ibs. 
By facing the 
side of the gasket 
next to the frame 
with graphite, it 
will usually 
come off with 
the plate, and 
frequently the 
same one can be 
used several 
times. Wherea 
plate is found to 
leak at any 
point, and you 
that it 
and the frame 
are clean, you 
can build up the 
gasket at this point by pasting on strips of 
cloth or thin packing with its ends skived 
down to an edge. 
Not very far from the manhole we shall 


are sure 


Now if there is any one 
thing around the whole plant that needs to 
be tight, it is these stop valves. If it is neces 
sary to do any work on the main pipe, you 
want those valves to keep the steam back so 


you can work, If it is necessary to enter 


/}one boiler when steam is on the rest, you 


want the stop valve of that boiler tight, and 
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no fooling with or about it, either, while you 
are inside. It is about as bad as can be to 
enter a boiler with steam leaking into it from 
other boilers, without having to be haunted 
by the fear that some idiot may open a valve 
that will smother or parboil you. When 
laying on the tubes with your arms and legs 
all mixed up with the braces, you haven't 
got much of a chance to make arun for the 
manhole when you hear the ominous sizzle 
of approaching fog. The writer has been 
there getting scaled, scared and mad, and 
there is a man now in Pennsylvania on whom 
he tried to impress his displeasure at being 
interrupted in his inspection, by transferring 
a fac-simile of an eleven-boot to the most 
accessible part of his anatomy. If there is any 
place where a good reliable double-seated 
valve is needed, it is for the main stop of the 
boiler. Especially is it desirable that stop 
valves be tight and without pressure on the 
stem packing where there are several boilers 
all of which are not in use. * 

There should be as few turns as_ possible 
between the boiler and the main steam pipe, 
and there should be no pockets in it to hold 
water when the boiler is not in use. Fig. 8 
shows how a set of boilers were very improp- 
erly piped. B isthe stop valve and A is 
the main steam pipe on which there was to 
be steam at all times from other boilers. 
Now, when you wish to start up a boiler 
piped in this way, you have either got to send 
a few pails of water into the steam pipe if 
the pressure in the boiler gets the highest, 
or you must let it down into the boiler, with 
a few deafening bangs from the horizontal 
part of the pipe, if the pressure in the boiler 
is the lowest. If the pipe and valve had 
been arranged as shown in the dotted 
lines it would have saved one fitting, 
one 90° turn in the steam, besides do- 
ing away with the objectionable water 
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A Problem in Coal Haulage. 

The Lens Colliery Company has satisfac- 
torily solved an interesting problem. The 
development—thanks largely to the use of 
compressed air—of one of their deep seams, 
1,100 ft. from surface, rendered necessary 
the addition of a third deck to the cage. But 
with this additional weight the engine was 
found unequal to the task of drawing the 
load. The difficulty had, however, been 
foreseen, and in part provided for. A special 
engine has been erected to condense the steam 
in the air-compressing, pumping, and venti- 
lating engines. A few hours’ work was sufli- 
cient to connect this with the winding engine. 
By 


The success was complete. means of 


this condensation the engine has been ren- 
dered capable of drawing 1,000 tonsa day 
The stroke 


from the depth mentioned, is 


MACHINIST 


The object of the machine is to finish the 
tops of nuts and bolt-heads in any style pre- 
ferred, or to face the bottoms of nuts, at the 
same time relieving the outer corners and 
chamfering the first thread. 

Two spindles are used, which are mounted 
in a revolving head, so that, by drawing outa 
spring pin, and taking hold of any one of 
four handles, either spindle can be brought 
down in line with the cutter spindle. As the 
pulley on the countershaft is larger than 
those on the two spindles, the belt always 
clears the uppermost pulley while driving 
the lower one. The arrangement is shown 
by the outline cut, Fig. 1, which is a section 
of the head just back of the pulleys. The 
cutters are made of straight plain pieces of 
steel with the ends ground tothe proper shape 
as shown at Fig. 2. These cutters are set into 
a head of conical shape and fastened by set 
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The Yost Writing Machine. 


Last week we published a communi- 





‘ation under the heading, *‘ Forced 
Alignment for Type Writers,” in which 
the writer, while not calling in ques- 
tion any statement made in our de- 














scription of the machine, does raise 
some points that possibly call for a 
word in the way of explanation. 

The article was written by an engin- 
eer connected with this paper, after a 
personal examination of the machine 
and seeing it in operation. We see no 
greater difficulty in making these type 
uniform in large quantities than are 
met and overcome almost daily in 
manufacturing operations. As to the 
question of alignment in manifolding, 
perhaps the type will come sufficiently 
near to secure as good alignment as is 
secured by other methods, though we 
cannot say positively astothat. When 
ink or dirt become caked onto the type, 
they must be cleaned the same as in 
other machines; but we think the bev- 
eled surfaces will remain clean long 
after the face of the type require 
cleaning. As to unequal wear by rea- 
son of some letters being used more than 
others, this is provided for so far as hardened 
steel surfaces will go, and the type are actu- 
ally furnished for a few cents, the work of 
putting them in place being extremely simple, 
and requiring less than a minute of time, as 
proved by actual trial in the presence of the 
writer. 

As to the wedging action on account of 


dirt, we should say that it would make the key | 
action ‘‘ slow and heavy,” but the practical | 


question would be, how long the machine 
could be used before this would take place, 
and how long it would take to clean it ? 

It is scarcely necessary for us to say that 
we have no interest in the Yost or any other 
wriling machine, beyond what is interesting 
to our readers as mechanical news. 

————__+ ee —__——_- 

Notwithstanding the collapse of the copper 
syndicate, it appears that its representatives 
are still trying to ‘‘ fix” the price of copper. 
Better tix the price of the stock of the syndi 
cate. 




















Nut Facinc MACHINE. 


the diameter 0.70 meter. 
The principle of condensation is likely in 
future to be generally applied to winding en- 
gines. All examples hitherto, so far as can 
be learned, have given satisfactory results.— 


1.60 meters, and 


Colliery Guardian, 
———__ ee ——_ 
The Nicholson Nut Facing Machine. 


We have previously illustrated several tools 
of a new system of machinery for finishing 
bolts and nuts made by Nicholson & Water- 
Providence, R. I. In our of 
Sept. 24, 1887, we illustrated and described 
the machine for finishing the sides of bolt- 
and nuts, called by the 
‘* Broaching Milling Machine.” 

In this issue we show the perfected com- 
panion tool—that for finishing the tops and 
bottoms of nuts, and the tops of bolt-heads, 


man, issue 


heads makers a 


being a part of their system for finishing nuts 
bolt-heads 
general machinery. 


and for locomotive, engine and 


screws, as shown at Fig. 3. The plunger to 
which this head is attached does not 
but ismoved back and forth by the combined 
This 


revolve, 


action of a cam and a weight. cam 


is placed behind plunger, and is driven 
by suitable gearing anda worm with an 
independent belt. The cam can be made 


to revolve faster or slower, according to the 
nature of the work or the activity of the 
workman, and is so formed as to advance the 
cutters slowly and let them recede rapidly, 
keeping them back just long enough to allow 
the operator to pull the spring plunger bolt 
and bring the upper spindle 
line. While the cut is being made, the nut 
or bolt which has just been finished is re 
moved from what is then the upper spindle, 
and another one substituted, ready for the 
next cut. In this way no time is lost in chang- 
ing the work, and the reciprocating motion of 
the plunger can be made as rapid as_ pos- 
every stroke it 
'a finished surface, provided, of course, the 


down into 


sible, makes representing 


>) 


machine be faithfully attended to by the 
operator. 

Nuts are held upon arbors, Fig. 4, which 
screw onto the spindles and have a washer 
with spherical seat, to allow it to adjust itself 
to any irregularities upon the face of the nut 
and come true with the thread. Bolts are 
held in universal chucks, the spindles being 
made _ hollow, 


so that bolts up to 20” in 
length can be finished. The spindles run in 


hardened conical bearings which can be 
adjusted for wear, and the spring plung 
er bolt is tapered, hardened, and 


hardened bushings. 


fits into 
The spindles being ex- 
act duplicates of eachother, and the motion 
of the cutter spindle always the same, uni 
formity of work is easily secured, 


——_—_eg@oe—_—__— 


Graphite for Preserving Wire Rope. 


Graphite is now used for the preservation 
of wire rope, for which purpose it is said to 
be particularly adapted. The graphite is 
specially prepared for this use, being mixed 
in the form of a grease. It can be applied 
in various ways, one of the best it is said, 
being by means of a trumpet-shaped tin tube, 
the small end fitting the rope and the lar 
ger end of suflicient size to carry two or 
three pounds of graphite grease. The rope 
traveling the tube coats itself 
nicely, a coating once in two weeks being 
generally sufficient. 


through 


It is said the graphite prevents rusting, 
and also saves the rope from abrasion when 
coming in contact with hard substances, as 
well as prevents the wires from abrasion by 
rubbing one against the other, as the graphite 
finds its way into the spaces between 
the wires, being helped and held there 
by the grease. A well-known mining 
engineer says the use of graphite as 


above will double the life of wire 
rope. 
_ > ee 
Personal, 
Simpson Bolland, well known to 


the readers of the AMERICAN MAcHIN 
Ist, through his contributions on foun 
dry matters, has accepted the foreman 
ship of the foundry department of the 
De Lamater Iron Works, of New York 
City. Mr. Bolland is an experienced 
foundryman and has before this had 
charge of important works. His pres- 
ent position will give him ample oppor 
tunity to plan and execute, as some of 
the best foundry work done in the 
country is done at De Lamater’s. We 
congratulate Mr. Bolland upon being 
selected for such an important  posi- 
tion. 
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Stanley’s Machine Gun. 

The prints of the English-speaking 
world have been full of stories about 
the gun which Henry M. 
Stanley carried with him in his last 
desperate venture in Africa. And yet 
It occurs to this 

paper to properly tell it: The weapon 
so much talked about isa Maxim gun, 
It was invented by a citizen of these United 
States, 


machine 


it is an old story. 


Ile was poor and sought encouragc- 
He 
went to England, where they saw its merits at 


ment from our Government, He got none. 
once, and made him rich. So his gun is under 
control of the At the 
time when he commenced his investigations 


British Government. 


the three great machine guns of the world 
were the Gatling, the the 
Nordenhoff—the first two American, the last 
English. There was little difference in their 
merits, save that the Hotchkiss was lighter 
and made for ready transportation, Maxim, 
an American boy, said to himself: There are 
faults about 1. The 
turning of the crank prevents anything like 


Hotchkiss, and 


these machine guns: 


anaim, 2. 


Often the cartridges hang fire a 
little, but the crank turns on, and they ex 
plode at the wrong time. 38. Most of all, the 


rapid firing heats the gun, sothat it is useless, 


and even dangerous, in a few seconds. The 
Maxim gun overcame all these defects. It 
is automatic. It needs no crank. Pull the 





trigger once and it continues to load and fire 
itself so long asthe supply of cartridges lasts. 
The power of ‘the recoil” all the 
work, even to shooting a jet of water along 
the barrel to keep it cool. It fires 700 
in a minute, and all that the operator has to 
it. This is the Stanley gun. 
You cannot see it in the United States 
for it is owned by the Government of Great 


does 


shots 
do isto aim 
now, 


sritain.—Cincinnati Hnquirer. 
—— 
(London) describes a new 


Davis & Sons, 


The 


calculating rule made by J. 


Engineer 


London, which seems to be a considerable 
improvement upon the ordinary slide rule. 
It is of the Grant type, 10” long, of wood into 
which are fitted strips of hard white celluloid, 
on which the graduations are placed, the lines 
being black. The strips are said to be en- 
tirely without 
temperature, and a degree of accuracy is ob 


relative change in varying 


tained superior to what has heretofore been 
accomplished, 

“ The calculations that may be performed 
by the aid of this rule are endless in number. 
In addition to the ordinary processes of mul 
tiplication, division, evolution, and involu 
tion, it may be used fora variety of technical 
calculations in which its use effects an enor 
mous saving of time. Thus, the engineer 
may compute the strength of beams, moments 
of inertia, horse power of engines, hydraulic 
formule, areas of circles and ellipses, cubic 
contents, weights, conversion of British into 
metric or other of measurement, 
without putting down a single intermediate 
The electrical engineer may solve 


systems 


quantity. 
all problems involving the application of 
Ohm’s law of the relation between current, 
electro-motive and The 
surveyor may plot surveys by rectangular 


force, resistance, 


co-ordinates and set out curves. The chemist 
is enabled by its aid to calculate percentage 
compositions rapidly. The mode of using 
the slide-rule may be learnt by any one with 
no mathematical training in a very short time, 
and rapidity and accuracy are merely matters 
of practice. As the obtained 
quite accurate enough for practical work, 
the slide-rule, now that it can be obtained at 
a moderate price, cannot fail to come into 


results are 


more extended use amongst engineers, elec 
tricians, chemists, and all to whom saving of 
time and of mental effort is of importance. 

Noone who has once learned the use 
of this kind of rule will ever go through the 
laborious work of any calculations by the 
ordinary methods.” 


ee 


LETTERS FROM PRACTICAL MEN, 


Drawings for Pattern YVakers, 
Kditor American Machinist : 

I have no desire to unjustly criticise Mr. 
Crank on the above subject, but to fairly 
states my reasons why it is not advisable for 
the draftsman to make full size drawings for 
the pattern maker, and this I tried to do in 
your issue of April 4. 

I think Mr. Crank’s 
are irrelevant, for it is evident 


remarks—A pril 18 

that he fails 
to understand the practical use of the full 
size drawing in the pattern shop. His own 
words are his judge in this, for he answers 
my question by asking another that he sup- 
poses to be inconsistent. The drawing that 
Mr. Crank advocates is really not a full-size 
drawing of the pattern, but of the finished 
casting ; and this being so, I will repeat what 
I have said previously, that such a drawing 
is of no more use to the pattern maker than 
ascale drawing, for he has to do by the one 
the 
other, viz.: to transfer the lines on a board 
for building his pattern. Mr. Crank has so 
misconstrued my remarks and switched off 
the track that I cannot follow him further. 
P. 8S. Dinary., 


same as he would have to do by the 


Loss of Power Due to Slip of Belt, 
Editor American Machinist: 

The following seems to me the simplest 
way of ascertaining the loss of power due to 
slip of belt described by Mr. Richards in 
your issue of Feb. 7: 

Ascertain the H. P., at the driving pulley, 
by means of a friction brake and platform 


( 


R 
N 
L 
P 


Let 
Bb, 


Nv 
1a lee a 


Loss 


al 





scale, as in Fig, § 


Let . 
Find the actual number of revolutions of 


N. R 


Since the horse-power varies directly as 
the number of revolutions we have: 


YN Revs. 
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Fig. 2 


Suip OF BELT. 


L 


N Revs. 





radius of pulley in feet, 
revolutions per minute, 
distance to bearing point in feet, 


pressure on scale, 
H. 


1 and B, Fig. 2, be the two pulleys. 
B 


actual 


by a revolution counter. 


N 


P 


revolutions of 


if there were no slip (v 
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33,000 R 


revolutions of B, 


actual horse-power at B. 
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Three or Four 
Flutes, 
Editor American 

Machinist : 

A correspondent 
in your issue of 
April 4th asks if two 
taps of same diam- 
eter are cut, 
with four grooves 
and the other with 





one 





three, will one cut 
than the 

Having 
made thousands of taps accurate to gauge, 
I will If they are 
machine taps, I found the with 
three flutes to cut the smallest ; say machine 
runs at 250 revolutions, the tap with three 
flutes creates more heat through friction than 


larger 
other? 
volunteer 


an answer, 


have one 


the other tap; consequently, a nut off the 
three-fluted tap shrinks more than one off the 
other tap on becoming cold, and there is a 
decided difference in the fit of nut on gauge. 
A four-fluted tap gives best results, as there 
is more room for cuttings, it is easier to 
sharpen, has a better bearing, and don’t heat 
up so. O. M. HUBNER. 


New York City. 


Wet Steam asa Lubricant. Expansion 
Joints. 
Editor American Machinist : 
In Mr. 
of the ‘‘modern steam plant,” he states that 
condensed steam, or water entrained in steam 


3ullock’s notes on the management 


pipes leading to engine cylinders, has the 
effect of taking off the oil from cylinder sur- 
faces, or, in other words, water will unlubri- 
cate a cylinder. I have used a steam-feed 
cylinder with a diameter of 8 x 30 feet 
travel of piston, what is called the ‘‘shot gun 
feed,” for saw-mill carriages. A lubricator 
had been used for two years on this cylinder, 
It oc- 
curred to me, however, that the cylinder, 


and the bore was in good condition, 


being over 100 feet from the boilers, was get- 
ting wet steam, a quality of ‘* fog,” which 
should do its own slipping. 
I took off the lubricator. 
We started up, and IT did 
not hear any moaning or 
grunting from the Long 
Tow. I looked it over once 


or twice during the season, 








Effort on Crosshead Pin a , and it seemed all right. On 
as modified by inertia, SI f i 4] laying up in December | 
vig. 1 y (/) stripped it for a close ex- 
Lj} f { { | amination, and found a 
yy t , } 5 “ 
YY Y /,/, burnished surface. 
4 t { Vip ; A 
fli { t Yj Planting a light at one 
4 t t { YY 7 : ; 
_ i f f Vi) end, and sighting from the 
MT { { V4 . ° . 
; y | f A YY other, I found this cylinder 
aM 4 4 t t Nia . . - 
| { f WH ! surface, which had been de- 
d t i YO prived of oil, presenting a 
*K f ' * . . ‘ 
< LLL MLL. ae i mirror-like sheen of smooth- 
1 naaaeeeee ran : : 
ness, the entire face from 
! end to end unmarred by a 
Scale 40 . : m 2 
qua single blemish. The packing 
Buckeye Engine ; 
Fig. 2 
a’ a ¢’ a 
best ttt rT € 
»1 ‘ 6 #7 9 wll 
Cy 
‘ Eyfort on Crosshead Pin 
RS ~ as modizsied by inertia, 
®NSSSG \ Fig. 3 
=} i t . } \ 
& R&R SSGAQQy 
& SSS WV 
NMG GCA | 
Sy t . RSH 
: ‘ . SS S S 
a SS : } } SESE 
1 \O SSS Rae 
t DSSS SSE SEES. 
| | 1 t i } : t t S ~ 
} ——}——$ t ee SS ne nS SESSSIITETSNSSY 
o 1 2 3 4 se @ } t } , 
7 KS 
Seale 40 oO SS SS { 
2 “KS 
Porter Allen Engine Ds ’ 


FORCE IN THE 


f STEAM ENGINE, 











[May 2, 1889 


rings on piston head were of the ‘‘ spring ” 
variety—sprung over the head into grooves. 
This experience is not at variance with Mr. 
Bullock’s statement, as there was no oil to 
wash off. It would go to show, however, 
that oil was unnecessary for this long-distance 
steam telephone. 

Mr. Bullock’s views on the utility of ex- 
pansion joints are the views of the majority 
of engineers. 
The Hartford 
them in any steam connection ; prefers the 
U, or a right angle in iron pipe. 
A correspondent of the Locomotive, hailing 
from Ann Harbor, Mich., I think, takes issue 
with the editor, and avers that he has used 
joints in long lines of pipe, is 


Locomotive has no use for 


copper 


expansion 
now using them, and never had any trouble 
from them. They are, I presume, of the 
slip joint pattern. The commercial expan- 
sion joint—that of the pipe and supply shops 
—is a poor, unsatisfactory thing. 
The double-flanged 
joint, used for many years on the heads of 
the side pipes of American beam engines, is 
It 


copper expansion 


an elastic joint, or I am much mistaken. 
takes up very little room, and is safe. 
DEW: 


The Glass Tube and the Steel Bar, 
Editor American Machinist : 

Some unidentified gentleman asks in your 
last issue, why a glass tube will crack if a 
bar of hardened steel be ‘*‘ introduced ” into it. 
I suggest that it may be for the same reason 
that it takes more power to pump water into 
the bottom of tank; that the 
top and bottom of a wagon wheel to provoke 
so many questions. If I am entitled to three 
would submit as the third, that 
possibly the steel bar was too large, or the 


a or Causes 


guesses, 


glass tube too small. 


Newton, Mass. STERLING ELLIOTT. | 
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Foree in the Steam Engine and Its Re- 
lation to Smooth Running. 


a 
By PROFESSOR JOSEPH TORREY, 


ELEVENTH PAPER, 





Leaving the subject of the force exerted on 
the crank, as modified by inertia, for awhile, 
we will now give attention to force exerted at 
two other places, namely, the crosshead pin 
and the guides, 

The force exerted at the crosshead pin is 
obviously less modified by inertia than that 
at the crank-pin, since the inertia of the pis- 
ton, rod, and crosshead alone enter into the 
case, That is, before any effort can be felt 
at the crosshead pin, the inertia of the pis- 
ton, its rod and the crosshead must be over- 
Hence, all that is necessary in order 
to plot out a diagram of actual effort real- 


come, 


ized on the crosshead pin, is to take the real 
diagram of steam pressures, as we did before, 
did in case of the 
the weight of the 
parts into our calcu 


and proceed just as we 
crank-pin, only taking 
three first reciprocating 
lation, instead of the total weight. The con 
necting rod in moderately fast engines often 
weighs about one-half what all the recipro 
cating parts together do, so that, in order to 
vet an idea of the magnitude of the forces 
exerted on the crosshead pin, we may take 
‘weight of parts,” 
about one-half the total. We do not have to 
go through any calculation, either, for we 


as our reciprocating 


know that the inertia varies directly with the 
There 


fore, if we have the diagram of effort on the 


weight of the reciprocating parts, 


crank-pin, we have only to lay off on each or 
dinate just half the inertia force obtained 
with the total weight, and this will the 
inertia developed with half the total. For 
careful work, of course, the piston, rod and 


be 


crosshead should be weighed. The dia 
gram resulting from this process will re- 


semble the one shown 
the 
1 was taken, in the tenth paper. 
tion of the diagram will make it clear that, 
in all fast engines, the crosshead pin will 


in Fig. 1, which is 
Buckeye engine that Fig. 
An inspec 


from same 


always be subject to greater variations of 
pressure during the stroke than the crank 


pin. Again, it will be noticed that, owing 





to its being 


nearer the cylinder, and _ less 














» 


~, 
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under the influence of inertia, it gets more | 
of the benefit of compression. The strains | 
and wear to which the crosshead pin is ex. | 
posed, are obviously different in kind and | 
amount from those at the crank-pin. In| 
the former case, the wear is mostly due to 
shocks on the head and 
pin. There is, of 
due rubbing. 


crank sides of the 
course, much wear 
The is, that the 
crosshead pin generally wears oval, unless 
care is taken to avoid this, by either pro- 
viding overrunning surfaces, or arranging, 


not 


to result 


as in the short-stroke straight-line engine, 
for occasionally turning the pin in its bear- 
ings, and thus maintaining a nearly cylin 
drical surface. 

The main use of the diagram of effort on 
the crosshead pin, to us, however, is to give 
us insight into another set of forces develop- 
ed by the crank. 
force is split; part goes along the line of con- 


At the crosshead pin the 


necting rod to the crank-pin, and part is ex- 
At the ends 
of the stroke the force is exerted directly 


erted on the guides as friction. 


along the line of centers, and there is no 
downward pressure due to effort of strain 
and inertia, on the guides. 
point, however, there is a certain amount of 
force exerted downward. This downward 
force varies in amount, according to the angle 


At every other 


which the connecting rod makes with the 
It can be found for each of 12 
points in the stroke (including the begin- 
ning and end) by either of two methods. 
The first method depends on the mechani- 
cal principle of For 
instance, referring to Fig. 2, 


guides, 


resolution of forces. 
suppose a cer- 
tain force to act along the piston rod, evi- 
dently some force is exerted downward on 
the guides, and some along the line of the 
Now, how in each 


connecting rod. much 


case ? To solve this problem, proceed as 
Draw the circle d 3, 
radius of 100 units (1°, for instance,) with 
trammel to the 
length of the connecting rod (in this case 
6 cranks); mark from «a and ¢ the points «’ 
and ¢'; divide into 10 equal parts, 
then subdivide, getting the points 1, 2, 3, 4, 
5, ete. Setting the point of the compasses 
at 1, mark the 
for each of the 
the crank 
positions 1, 2, ete. 


follows : having a 


compasses or points — set 


a ¢ 


are at 17, and do the same 


other points. This gives us 
positions for each of the piston 
Draw from the point 1’ a 
perpendicular to the line of centers a a’. 
Draw similar perpendiculars from the points 
2’, 3, ete. Now carefully measure the length 
of the perpendicular from 1 
divide this measurement by the length of 


in siateenths, 
connecting rod in sixteenths, and the result 
will be a decimal fraction, expressing the 
proportion of the total force which has a 
downward effect on the guides. For exam 
ple, the perpendicular from 1° will measure 
4,',. This, divided by *,’, that is, dividing 
41 by 600, gives .0688, which means that at 


the piston position 1 about ,85 of the total 





force is exerted downward on the guides. 
This method is very accurate, if care is | 
taken 
There is another way it can be done, and 
that is, to lay off the lines 1 1) 2 2, 
(representing the line of the 
necting rod at cach of the piston positions 


in construction and measurement. 
Cte. 
center con 
shown), measure the angle which the con 
necting rod makes with the line of centers 
in each case, and find the séve of this angle, 
by means of a table such as given in books 
on trigonometry and engineers’ pocket-books. 
This does not, I think, give such good re 
sults as the graphic method given above. 
It to 
small angles accurately, and most of the 


is not an easy matter measure such 


use are not exact. 


protractors in common 
About as accurate a way to find the angles 
as any, is to get the forees on the guides 


as described first, and then notice that these 


forces are the same as the sines of the an 


vles, which is the case. The angle corre-| 
sponding to each sine can then be found by 
means of a table. The table given here 


with shows the proportion of the total force 
transmitted which has a downward effect | 
on the guides in an engine having a rod 

6 cranks. 

forces at the points 1, 2, 


To use the table, multiply the 
etc., as obtained | 
from the diagram of effort on the crosshead 


pin by the numbers in the table, This will 


AMERICAN 
be illustrated later. It will, of course, be 
seen that, thus far, we have been dealing 
with an over-running engine. In case of an 
under-running engine the force would be ex- 
erted against the wpper guide. 

From the getiing 
the 
forces which act directly along the connect 


same figure we used in 


the forces on the guides, we can also: get 


ing rod from crosshead pin to crank-pin. To 


TABLE SHOWING 
FORCES ON GUILDEs. 


11% x20 PORTER-ALLEN 


230 R. P 





‘s C. Rod Forces Pre ssures Pressures 
{= nale. on on Cross on 
- a Guides head Pin. Guides. 
0 0 0 000 0 58 Ibs. 0.00 Ibs, 
= 1 0683 iz 1) 51“ | 3.84 * 
= 2 0.113 = Sf) 5 8 
3 3 0.138 = 8) $8 5.24 
a 4 nN 0.155 & 4| B 341 
5 G° 25 0164 || 5 15 2.46 
(an 9° 34 0 166 | 6 15 2 49 
Ps 9° 20 0.162 so | 14 2.26 
= 8 8° 38 0.150 = 8 15 2.25 
es 0} 7 11 0.125 49) 18 2.25 $ 
= 10 1° 24 0.0766 | 3 10 20 153 
0 0 0.000 | 11 2 eS 0.00 


do this, measure the lines 1 1’ 2 2’, ete., in six- 
teenths, and divide by the length of connect 
ing rod. 
along the rod at each point. 

Let us now proceed to find the pressures 
onthe guides in case of an actual engine. 
Fig. 3 represents a diagram of effort on the 
crosshead pin of a Porter-Allen engine, 114x 
20 at 230 R. P. M. 

Taking the weight of the piston and rod 
and crosshead as our weight of reciprocat- 
ing parts, we proceed just as in case of the 
regular inertia diagram. In this engine the 
weight of these parts was 168 Ibs., and on 
figuring the inertia, and laying out the curve, 
it has the form ede. Then measure the 
the ordinates 1, 2,3 


we 
forces represented by 
which the exerted 
crosshead Then multiplying 
forces by the numbers in the table, we obtain 


the 
these 


etc., are forces on 


pin. 


the results shown in the table; for instance, 
on ordinate | the pressure on the crosshead 
pin was 51 Ibs. per sq. in. This, multiplied 
by .0683, gives 3.48 Ibs. per sq. in. The 
process in each case would be the same. 
When these forces have been computed, it 
is a good plan to draw a curve, showing their 
amount and distribution, as this gives a very 
clear view of them. For this purpose, draw 
a straight line, and divide it as usual; then 
measure off to scale the proper force on each 
Through the outer ends of the 
ordinates draw a curve as shown in Fig. 4. 


ordinate. 


In the next paper, tables will be given by 
which the forces on guides can be calculated 
for 5-crank and 7-crank connecting rods. 

- = i 

A curious lawsuit is now under way in 

sultimore, Md. 


One dealer has sued another 


The result will be the force acting | 
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always stavd in a horizontal position, the 
In 
our illustrations, the steam pipe is represented 
as connected to the injector at the left-hand 
For the purpose of regulating the 
steam supply, the steam pipe is provided with 


water entering at the bottom as shown. 


side. 


a globe valve (not shown) placed as near to 
the injector as possible. Another globe valve 
is placed in the suction pipe, and is used for 
regulating the flow of water. The delivery 
pipe at the right is provided with a check 
valve. 
that if we could remove the primary over- 


It is a fact demonstrated by practice, 


flow valve of an injector after it is started 

thereby forming a communication between 
overtlows—we 
from ten to. fif- 
than if 


the primary and = secondary 
with 
more 


could) work water 


the over- 


teen units of heat 








AUTOMATIC. INJECTOR. 


flows remain closed. The fact is also demon 
strated, that if there is a direct communication 
between the primary and secondary over- 
flows while starting an injector, it is found 
not to be automatic below seventy or eighty 
pounds. 

The improvement of this injector lies in the 
fact that the the 
primary and secondary overflows is momen- 
tarily automatically closed in starting the 
injector, then when once started is automati- 


communication between 


cally opened, thereby forming a communica- 
tion bet ween the two overflows. 

The steam enters the injector through the 
jet S, passes into the chamber G = through 
the jet 4, causing the auxiliary check P to 
slide towards the right along the tube (, 
and thus opening a full communication be 
tween the chamber G and the small chamber 
at its left-hand side, thereby enabling the 














ADJUSTABLE ( 


for ruining his business by underselling him, 
and he claims damages in the sum of $100, 
000, 
men can still continue to lower prices with 
ol 


It is needless to say that machinery 


out danger suit, unless it be from their 
creditors. 

ae 
The 


Metropolitan Automatic Injector. 


The illustrations represent an automatic in 
jector, possessing features which render its 
operation exceedingly simple, and reduce the 
number of its working parts to a minimum. 


The injector, when in working order, should 
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steam to open the overflow valve V, and pass 
out freely through the overflow #. This rush 
of steam draws, in the meantime, air out of 
the chamber 7’, creating in it a partial vacu 


allows the water to rise froma 
As 
the chamber 7’, the 


a velocity imparted to the water, which passes 


um, which 


lower level. soon as the water reaches 


steam is condensed, and 
on into 


the chamber G ; as the velocity in 


creases, the water passes through the tube C, 


and spills through the opening /’ /’, forcing | 
the auxiliary check R back on the tube C;| 
and when this auxiliary valve reaches the | 
| The 
| Hy nes, 109 Ambrose street, Rochester, N, Y, 


partition @ Q, thereby momentarily closing 
the communication between the primary and 





7 


secondary overflows, the partial vacuum in 
the chamber at the left of @ allows it to re 
gain its original position shown in the illus 
tration, thereby opening up this communica 
tion. 
attains a sufficient 
velocity to overcome the boiler pressure, the 
water passes on through the tube D, thereby 
forming a vacuum in chamber G, and 
ing the overflow valve V to close, 
From this it will be seen that the construc 
tion is very simple. When an examination 
of the injector is necessary, it can be readily 
taken apart with an ordinary monkey-wrench 
and screw-driver. 


As soon as the water 


caus- 


To operate the injector it is only necessary 
to open fully the globe valve in the steam 
pipe, and also open the globe valve in the 
suction pipe. the 
overtlow #, the globe valve in the suction 
pipe must be throttled until the discharge of 
water at the overflow ceases, which indicates 
that the water is then being forced into the 
boiler. 


Should water appear at 


After the globe valve in the suction 


pipe has once been set, it is not necessary to 
touch it again, and the injector can be 
stopped or started simply by opening or 


closing the globe valve in the steam pipe. 

The injector can be started with 20 pounds 
of steam, and works up to 145 pounds with- 
out adjustment, and when desired can be 
made to work up to 200 pounds. 

It is claimed that a hot suction pipe will 
not prevent the injector from starting readily. 
It is also claimed that severe jarring will not 
affect its working, as its automatic qualities 
will re-start it if the feed is for any cause 
temporarily stopped. 

Two steam jets are furnished with each in 
jector, so as to make it either lifting or non- 
lifting. When as a non-lifter, 
work from five pounds up. 


used will 

This style of injector will work on any 
kind of boiler, but is more especially adapted 
for stationary, marine, portable and traction 
engines. Different these injectors 
are made, their capacities ranging from 40 to 
3,480 gallons of water per hour. 


sizes of 


These ca- 
pacities are based upon 65 pounds’ steam press- 
ure, and 4 feet lift. 

This injector was invented and perfected 
by John Desmond, and is manufactured for 


Jenkins Brothers, 71 John street, N. Y., 
General Agents, 
= lage 


An Adjustable Countershaft. 


Every machinist knows that it is best to 
keep driving belts just as loose as the nature 
of the work will admit, for by so doing the 
friction and wear upon the journals is much 
reduced, the life of the belt is very greatly 
increased, and itis much more easily handled 
and shifted from step to step of the cone pul 
leys when changing speed. Where only one 
thing is done upon a machine, it is, of course, 
possible to keep the belt about as loose as the 
work it permit; but in the 
case of a lathe, milling machine, or, in fact 


has to do will 


most machine tools upon which a variety of 
work is done, there are times when it is nec 
essary to have the belt as tight as possible, 
and yet, perhaps, most of the time it could 
be quite loose. 

We illustrate on this page an improved 
countershaft—gotten up by a machinist—to 
enable the belt to be instantly adjusted to the 
degree of tension necessary for the work in 
hand. The boxes are in one piece, provided 
with flanges to keep them in place, and are 
moved up or down in the hangers by means 
of screws which are turned by the gears and 
shaft passing over the countershaft, which in 
turn is moved by means of the vertical shaft, 
upon which isa hand-wheel placed within 
easy reach of the operator. 

By the use of such a countershaft no great 
er tension need be upon the belt at any time 
than is absolutely necessary to make it| pull 
the cut, and thereby, as every machinist will 
know, a great deal of destructive wear and 
tear upon belts, and machine, and counter- 
shaft journals may be avoided, besides effect 
ing a saving of power, time (otherwise spent 
in lacing and unlacing belts,)and of patience. 
and is Frank R. 


inventor patentee 
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AMERICAN 


An haihhitars Sinsation. 


Coming down town on the elevated rail- 
road the other day, we sat next a man, a 
stranger, who presently pulled out of his 
pocket a marine engineer’s license, and saying 
his eyes were not very good, asked us to 
read an endorsement which had been written 
across its face. This endorsement proved to 
be an extension of the license, allowing the 
bearer to serve as chief engineer on a vessel 
of about seventy-five per cent. greater tonnage 
than the original license allowed. 

We got into conversation, and he proved 
to be in the employ of a company which 
number of small boats used for 
freight traftic about the vicinity of New 
York harbor. As he was about to take charge 
of the engine on the largest of these boats, he 
was obliged to get his license extended, and 
was just returning from the oftice where this 
extension had been granted by the proper 
authorities. 

Asked if he were not required to pass a 
pretty strict examination in order to secure 
such a license, he replied that the examina- 
tion was indeed very strict, and that an ap- 
plicant must know how to figure almost 
everything. Taking a blank book from his 
pocket, he showed us some computations of 
the power developed by engines, and some 
figures relating to safety valve areas, etc., all 
of which he said an applicant for a license 
must be thoroughly familiar with. Presently 
he turned to a table which had written over 
the top of it the words, ‘‘ Weights of round 
iron.” This, he explained, was a table giv- 
ing the tensile strength of round iron, such as 
is used for stay-bolts and braces in boilers. 
This table had been written in with pencil, 
and gave the weight of a three-fourths round 
bar at .484 pounds per foot. Our friend in- 
formed us that this meant that a bar of that 
size would bear a weight of 484 pounds per 


Owns a 


foot. 


Now, it is quite evident that, if this man 
had been asked any real questions whatever 
about these matters, he must have revealed 
to the examiners not only his absolute in- 
ability to make such calculations, but 
his entire ignorance of the subject of the 
strength of materials. And if he had been 
asked these questions, what was the object of 
the asking ? If it was necessary for the se- 
curity of the lives and property entrusted to 
him that he should be familiar with such 
matters, and able to answer questions regard- 
ing them, why was he granted a license after 
he bad shown his inability to answer them ? 
And if, in order to fill the duties of his posi- 
tion, it was necessary that he should 
know anything of such matters, where was 
the use in going through the form of such an 
examination, and making him think, as he 
evidently did, that he had answered the 
questions satisfactorily ? 

No one doubts that the chief engineer of a 
large steamer should be entirely familiar with 
all such matters; but whether or not it is es- 
sential that engineers in charge of small 
freight boats plying about a harbor should 
be familiar with them, is an open question. 
But 
and it appears to us that there should be a de- 
cision one way or the other, and examiners 
should be governed accordingly. In other 
words, it should be determined just what an 
engineer needs to know in order to fill his 
place with safety to himself and others, and 
then examinations should be so conducted 
as to show whether or not he possesses that 


also 


not 


it either is essential or it is not essential, 


knowledge, license being granted or with- 
held accordingly. If an engineer ought to 


know how to make all the computations re- 
lating to steam engineering before receiving 
a license, he should be required to prove be- 
fore the examiners his ability to make them. 
But if it is not important that he should be 
able to do this, then an examination upon it 
only takes up time which might be spent in 
an examination upon matters which are es- 
sential, and which have some meaning in 
connection with the practical ability of the 
applicant, and his fitness to receive the li- 
cense asked for. 

It is not improbable that this man was 
good enough for the place he was to occupy, 
as such things go, but it is evident that the 
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examination he had undergone had done very 
little to prove it. 
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The Boiler Manufacturers’ Association, 

Last week we gave considerable space to a 
notice of the organization of the American 
Boiler Manufacturers’ Association. It is too 
arly to predict the outcome of this action 
on the part of boiler manufacturers. They 
represent a very important element of the 
manufacturing interests of the country, and 


carry on a business which, more than most 


others, the entire public is interested in. 
Those with no direct interest in the matter 
still have a lively indirect interest in the 


integrity of the work of the boiler maker, 
above which they must sleep, and over and 
around which they must move. If the asso- 
ciation of boiler manufacturers can and wil 
do something to make life and property more 
secure, they will deserve universal thanks. 
The loss of life from boiler explosions is 
something frightful in its frequency, and 
should be checked in some way. How much 
of this is due to the use of poor material and 
faulty methods of construction it is not easy 
to tell. That these have caused a good many 
disasters has been very clearly demonstrated. 
And if boiler manufacturers quite generally 
unite with the association, it will have the 
effect of turning attention not only directly to 
the construction of boilers, but indirectly to 
their management. 

The association declared unequivocally in 
favor of the use of only the best obtainable 
material, and they find there will be no diffi- 
culty in getting exactly the material they— 
within reason—call for. They were most 
emphatically assured by plate makers that 
they had only to agree upon what they 
wanted, and the mills would ‘produce it. 

If the stamp of the association is adhered 
to, it will be known with reasonable certainty 
what stock it covers, and this will remove one 
point always in doubt in bidding on boiler 
contracts. It is hardly to be supposed that 
any reputable boiler manufacturer would not 


rwillingly pay much more than the yearly 


dues in the association, to be assured that he 
was not bidding for work in competition with 
some ove who would use material inferior to 
that which he proposed to use. 

There is another way in which the associa- 
tion can be the means of doing excellent 
work; that is, through committees, similar 
to those appointed by the Master Mechanics’ 
Association, to inquire into the best practices 
of construction, fittings, etc., and to report 
at the regular meetings. Boiler making has 
in the past been looked upon as rather a crude 
art. If the association continues and pros- 
pers, it will very soon put this art in quite 
another light. 

The association cannot yet be said to be 
fairly organized. The work done at Pitts- 
burgh was of necessity done in haste; still it 
does not, so far appear, that much was doue 
that it will be necessary to undo. But it is a 
big undertaking to get such an organization 
on a standing to accomplish what it ought to 
accomplish. A good deal of earnest work 
must be done, and time will be required in 
which to do it. 


As was before said, the outcome cannot be 


predicted. That will depend mainly upon 
the favor with which the movement is _ re- 
ceived by boiler manufacturers, and upon 


the zeal of those already members. 
There is ample room in which to work, and 
the start seems to be auspicious. 
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The rush of the ‘‘ boomers” into the Okla- 
homa country suggests the rush of manufact- 
urers to parts of the country where a large 
inducement—free fuel, for instance—is held 
out to them. There is little doubt that many 
who are leaving all to go to Oklahoma are 
leaving behind more comfomable homes than 
they will ever In many in- 
stances they have weighed only the 
advantages, 


again possess. 
assumed 


quite overlooking the disadvan- 


tages. There is reason to believe that some 
manufacturers do the same thing. Those 


things that are offered free are not likely, 
according to all precedent, to last. Fuel that 
costs nothing to-day will be sure 


to cost 


money in the future, and then the manufact- 
urer may find himself without compensation 
for inconveniences he labors under. 

When a business is well established in any 
locality, it is, we believe, more likely to be a 
mistake than otherwise to move it. This is 
not saying that a removal is never advisable, 
but that it is not generally so. A good many 
instances could be named where manufact- 
urers have moved in haste, either to regret 
and remain or to move back at their leisure. 


Literary Notes. 

HOT-WATER HEATING AND 
Warming Buildings by Hot-Water. A description 
of Modern Hot-Water Heating Apparatus; the 
Methods of their Construction and the Principles 
Involved. With many Illustrations. Diagrams and 
Tables. By William J. Baldwin, M. Am. Soc. C. 
E., Member American Society Mechanical Engin 


FITTING ; 


or 


eers. Author of ‘** Steam-Heating for Buildings,” 
etc., etc. 
In this work the author gives the reader 


the benefit of a long and varied practical ex- 
perience in warming buildings by hot-water 
circulation. Starting out with the knowledge 
that there is but little available in book form 
on this subject, he has evidently had in view 
the giving of as complete information as is 
practicable. And he does this in language 
that will be understood by the mechanic of 
ordinary ability, avoiding the use of methods 
that would be understood by the educated 
engineer only. 

The work is very completely illustrated, 
and of the more than thirty chapters of which 
it consists, there is not one in which the 
reader will not find matters of interest. 

The foundation of the book is a series of 
articles contributed by the author to The Hn- 
gineering and Building Record, under the sig- 
nature of ‘‘ Thermus.” The matter as thus 
contributed has, however, been thoroughly 
revised, and new matter has been added, 
making a large volume of nearly four hundred 
pages, conveniently indexed. 

The book is published by hia 
and Building Record, 277 Pear] street, 
York; price $4.00. 
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Under this head we propose to answer questions sent 

us, pertaining to our specialty, correctly and according 

to common-sense methods. 

Every question, to insure any attention, must invari- 

ably be accompanied by the writer’s name and address, 


Tf so requested, neither name, correct initials nor loca 
tion will be published. 
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(190) J. S., New York, asks: Please give 
me the methods for determining the horse-power of 
engines and boilers? A.—For computing the horse- 
power of an engine, see answer to Question 305, in 
our issue of June 23, 1888. For estimating the horse- 
power of a boiler, see answer to Question 189, in our 


issue of April 25, 1889. 

(191) G. C., Waterbury, Conn., writes: 
Please state just what is generally understood by 
“a good tool maker?’ A.—We think that what is 


generally understood by the term is a man who 
can make a first-class tool of any kind, doing all 
the work upon it, from the rough forgings or cast- 


ings to the finished tool. 

(192) W. W.E., Mobile, Ala., writes: I 
want to force water through a pipe 1% inch diam- 
eter over a distance of one-half mile; the rise is 125 
feet. What size pump and what power is required 
to perform the work? A.—State the quantity of 
water to be discharged in any given time; we will 
then answer your question. 

(193) E. C. H., Woodstown, N. J., 
has had trouble with an iron pattern for a gear 
wheel, and asks how to finish such a pattern. A.— 
File it smooth, looking out for the proper draft at 
all points. Then rust it thoroughly all over by re 
peatedly wetting it, after which heat it sufficiently 
to melt beeswax upon it. Apply the beeswax all 
over and rub smooth. 


(194) H. C. P., Central Falls, R. I., writes: 
Please tell me how fast it is wise to cool a pot of 
steel that has had 48 hours for annealing, and how 
hot is it wise to allow the steel to be when dumped ? 
A,—In the first place, it should not be heated for 48 
hours to anneal, nor in fact any longer than neces 
sary to heat it uniformly through to the required de 
After that, the slower it cools the better, 
within reasonable and practicable limits, though 
the actual time taken in cooling will depend much 
upon the size of the It should be nearly or 


says he 


gree. 


pieces, 








quite cold when dumped. 
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(195) J. K. H., Cleveland, Ohio, asks: 
What is the horse-power of an engine 17¢x2 inches, 
60 pounds’ boiler pressure, and making 300 revolu- 
tions per minute? A.— About 14 1. H. P. 2. What size 
boat will this engine drive, and what will be the 
speed of the boat? A.—Boat about 10 feet long, 40 
inches wide, 18 inches draft; speed about 4 miles 
per hour. 38. What will be the size of a vertical 
boiler for this engine? .A.— Grate surface, about 60 
square inches; heating surface, about 34% to 4 square 
feet. 


(196) W. H. M., Tamaqua, Pa., asks: 
Wh'ch car will curve the easier, a long car ora 
short one? A.—If both cars have the same kind of 
trucks, the short car will curve easier than the 
longer one. It often happens that the trucks under 
short cars are of a different design, and therefore it 
may be possible that the short car will not curve as 
easily and safely_as the longer one. In fact, the same 
result may occur with trucks of similar design if 
they are not properly constructed for the work they 
have to do. 

(197) A. M. H., New York city, writes: 
Ihave a large quantity of small iron forgings to 
manufacture, about 14% inch square, having a fin 
about 1-16 inch thick around four sides after forg- 
ing, which is punched off cold to complete. The 
cold punching leaves that part bright, and this is 
undesirable. I would like to make them appear 
same as coming from the smith without annealing 
or using paint. Would you please advise me what 
todo to obtain such result? A.—We think your 
best plan would be to have the trimming press close 
to the drop hammer. and trim off the fin while hot. 


(198) F. M. G., Defiance, Ohio, asks: 1. 
What use are the vacuum pots ona Corliss engine: 
and why would not a steel spring answer the same 
purpose? A.—The vacuum dash-pots are used for 
closing the valves as soon as they are released from 
the valve gear; the dash-pots also give the necessary 
amount of cushioning, so as to prevent jerks at the 
end of the valve’s travel. The smoothness of mo- 
tion, close adjustment obtainable with a dash-pot, 
we believe cannot be obtained with springs. 
What are air pumps used for on condensing en- 
gines? A.—Air pumps are used for the purpose of 
drawing out of the cylinder the water due to con- 
densed steam, and the steam which has done its 
duty; form as near as possible a vacuum on the ex- 
hausting side of the piston, thereby removing as 
much as possible all opposing pressures (including 
the atmospheric pressure) to the steam which at 
that time is performing work. 3. Are air pumps 
used with jet condensers? A.—Yes. 4. What would 
be the horse-power of an engine 14x36, boiler press- 
ure 80 pounds; cut-off at 4 stroke, and making 80 
revolutions per minute? A.—About 901. H. P. 


» 
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(199) A. A. A., Hanson, Mass., writes: A 
stand pipe 25 feet diameter and 75 feet high stands 
ona hill 110 feet above the village. What is the 
pressure per square inch at the bottom of the stand 
pipe, and also at the village 24% miles away? Please 
give rule. A.—The pressure per square inch at the 
bottom of the stand pipe is equal to the weight of a 
column of water 1 inch square and 75 feet high. A 
column of water 1 foot high and 1 inch square will 
weigh .434 pounds. Hence, to find the pressure we 
have the following rule: Multiply the height of the 
column in feet by .434, the product will be the press- 
ure per square inch at the bottom of the stand pipe. 
Thus, the height of the stand pipe is 75 feet; hence, 
the pressure at the bottom will be 
.434 = 32.55 pounds 
per square inch. So long as the water is not in mo- 
tion, the pressure per square inch at the village will 
be equal to the weight of a column of water 75+ 110 
feet high and 1inch square. To find the pressure, 
we again apply the foregoing rule and obtain 

185 < .434 = 80.29 pounds’ 
pressure per square inch at the village. When the 
water is in motion, this pressure will be reduced by 
the friction of the water in the pipes, and will de- 
pend on the size and kind of pipes used. 


(200) P. E., Bridgeport, Conn., writes : 
We have an engine 9x18 inches, making 120 revolu 
tions per minute ; pounds ; 
Judson’s governor; piston valves; travel, 24% inches; 
ports, 34 inch; steam lap, 44 inch; inside lap, 
none; takes steam at ends; exhaust cannot be 
choked at center. Now I would like to get along 
without using more steam. Would it be animprove- 
ment to increase the travel of the valve to 3inches? 
Or. would anything be gainea by decreasing the 
outside lap and giving the valve some inside lap? 
Would it pay to change Judson’s for a high-speed 


Be 
io 


average pressure, 65 


governor? The engine is subject to heavy strains 
from starting of planer, or other heavy machinery, 
and does not recover quickly. When I say, * Will 
it pay.’ I mean will it make a difference in the 
eoal bill, as about one-third of our fuel is coal. The 
valve, as it is now, cuts off at 104% inches; exhaust 
opens at 16 inches, being full open at 18 inches; in 
fact, the exhaust edge of the valve travels beyond 
the steam ports. A. 
of the steam port is5inches long, you will have 
ample opening for the steam to enter into the cylin- 
der. and nothing will be gained, excepting a more 
decided cut-off, by increasing the travel of the 
valve. In order to gain a greater economy in fuel, 
we should advise you to increase the boiler press- 
ure, provided the boiler is strong enough; increase 
the outside lap so as to cut off at about & or 9inches, 
Also, give the valve about 1-16 inch inside lap. An 
increase of outside lap will also require an increase 
of travel of valve. As tothe governor, we do not 
see any reason for changing it. If it not 
satisfactorily, write to the makers; they will no 
doubt be willing to make such changes as to enable 


If the smallest cross-section 


does act 


it to act as promptly as you may desire, or as any 
other governor will do. 

(201) ‘‘ Inquirer,” asks: Will you please 
explain why the thickness of a belt should be con- 
sidered in getting at the velocities of pulleys? I 
sannot see why a pulley 24 inches diameter will not 
drive a 12-inch pulley twice as many revolutions as it 
makes itself. I should think the ratio would be 2 
to 1; but by the law governing levers it would be 
1.96 to 1. A.—We don’t know just what you mean 
by this last expression about levers, but the reason 
the thickness of the belt must be taken into account 
is because the different portions of it do not travel 
at the same speed when going around the pulleys. 
When a belt is bent, the inner portions of it are 
compressed, while the outer portions are stretched. 
This is the action which takes place in bending a 
belt over a pulley. and it is evident that the actual 
speed of the belt should be taken at the neutral 
point, or that point in its thickness at which neither 
compression nor extension takes place; for on either 
side of this line the actual velocity differs from the 
average velocity. To explain it another way: If a 
belt is @ out straight upon the floor, its two sur- 
faces are of equal length, and, when moved along in 
a straight line, will travel at the same velocity. 
Practically, this condition obtains when the belt is 
traveling between two pulleys. But in passing 
over a pulley, the outside of the belt must travel in 
an are the radius of which is greater than the radius 
of the pulley by an amount equal to the thickness 
of the belt. It must consequently pass through a 
greater distance than the inside of the belt passes 
through in the same time. But between the two 
surfaces of the belt there will bea point which 
will move at the same speed as the belt moves in 
passing from one pulley to the other, and this is the 
average normal speed of the belt, from which the 
calculations should be made. This point is thought 
to be, under ordinary conditions, about 44 of the 
thickness from the inside of the belt, though it is 
common to assume it to be at the middle when 
making calculations, as it makes them a little more 
simple, and is sufficiently accurate for most pur- 


poses. 














Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday Jor the ensuing weck’s issue 


Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

20’ Upright Drills. J. E. Snyder, Worcester, Mass. 

23’’ Upright Drills. J. E. Snyder, Worcester, Mass. 

25’ Upright Drills. J. E. Snyder, Worcester, Mass. 

28” Upright Drills. J. E. Snyder, Worcester, Mass. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Special tool work. R. M. Clough, Meriden, Conn. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Berryman Feed-Water Heater and Purifier. Benj, 
F. Kelley, 91 Liberty street, New York. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Tll., manufacturers. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

attern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Fire Brick and Clay Retorts for all kinds of heating 
and melting furnaces. Borgner & O’Brien, Phila. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, IIL. 

**How to Keep Boilers Clean.”’ A %6-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st.. N. Y. 

Selden Packing for stuffing-box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Best silk wiping towels for machinery in the 
market. 8S. A. Smith, 238. Canal st., Chicago, Il. 

Iron Planers from 16” to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

For the latest improved Diamond 
Drill, address the M. C. Bullock 
son st., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illustrated. Frasse & Co., 
9 Park Row, New York 

All sizes of Taps & Dies from 5-64 of an inch to 4 
inches Y¥, U. 8S. 8., Whitworth, Square & Left-Hand 
Threads. M’'f’d byS. W. Card & Co., Mansfield, Mass. 

Split Pulleys at low prices and of same strength 
oan appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 

See Illustration of Portable Key-Seating Machine 
in April 4issue. For further particulars address T. 
C, Dill Mach. Co., 726 Girard ay., Philadelphia, Pa. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See April 4, p. 10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il 
lustrating pumping machinery and reports of duty 
trials. 

W.H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of. 
power by steam, water, air and electricity. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience, 230 pages illustrated, 12mo., 


by 


Prospecting 
Mfg. Co., 138 Jack- 





cloth, $2.00. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 
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Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 
The International Boiler Co., Limited (Allan Stir- 
ling, M. E.. president.) manufacture the safest, most 
economical. compact and durable water tube 
boilers. All wrought metal. Large mud drum. Per- 
fect circulation. By unscrewing only three bolts, 
access is gained to every part of the boiler. ~Dry 
steam and great economy of fuel guaranteed. Of- 
fice, 74 Cortlandt street, New York. 

* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’ Co., 96 Fulton st., New York. 

“Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including April 25, 1889 issue, 75 arti 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 

“Modern Locomotive Construction.””. By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 89 articles 
have thus far appeared up to and including the 
April 18, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















A. Reynolds & Son will rebuild their machine shop 
at Macon, Ga. 

Brown Bros. expect to build a wood pulp paper 
mill at Little Falls, Maine. 


The La Grange (Ga.) Cotton Mills will build a 


machine shop and foundry. 

Lynch Bros.” boiler works, at North Kokomo, Ind., 
were recently destroyed by fire. 

The Baldwin Locomotive Works lately shipped 
ten locomotives to Buenos Ayres. 

The Reliance Lumber Co., Beaumont, Texas, has 
increased its capital stock to $500,000. 

The Birmingham (Ala.) Foundry and Machine 
Co. is contemplating extensive improvements. 

The Empire Lumber Company, Winona, Minn., 
is building a two-story sash, door and blind factory, 
64x90, 

The 
incorporated 
$60,000. 


been 
stock 


Watertown Machine Company has 
at Watertown, Wis.; capital 


The Baltimore & Ohio Railroad Co. are building 
car and repair shops at Grafton, W. Va., to employ 
200 men. 

The Florence Railroad and Improvement Co, is 
interested in building a furniture factory at Flor 
ence, Ala. 

E. M. Hodges will build a machine shop and foun 
dry at Kinston, N. C. The machine shop will be 
25x100 feet. 

Strong & McBride will build a shingle mill on the 
site of the Shippey shingle mill, Muskegon, Mich., 
which was burned last year. 

The Burns Copper Welding Company has been 
organized at Pittsburgh, Pa., to control the process 
of welding copper invented by James Burns, 

The Southern Electric Co. has been organized at 
Baltimore, Md. It purposes to build electrical ma 
chinery, erect lighting plants, ete. 

The United States Gas Light Company, of Phila 
delphia, Pa., has purchased the plant of the Atlanta 
Gas Company, Atlanta, Ga., and will enlarge it. 

The Cannon (N, ©.) Manufacturing Co, will erect 
another cotton mill and double its capacity. Their 
present factory has 160 looms and 4,260 spindles 

The North Alabama Lumber and Wood-working 
Company, Fort Payne, Ala., will build a saw-mill of 
15,000 feet daily capacity, and 
factory. 


a wood-working 

Work is progressing on the enlargement of the 
St. Louis (Mo.) Tron and Steel Works. When com 
pleted, the company will have an extensive foundry 
and machine shop. 

The Penn Bridge Works, at Beaver Falls, after an 
several weeks—the result of a lack of 
orders, will start up in full this week, having se- 
cured a number of large contracts 

J. & D. Noble, Anniston, Ala., will build new 
boiler shops, their business having outgrown their 
quarters. They have bought 2% acres of 
ground in addition to that they now occupy 


idleness of 


present 


There was recently built at the works of the 
Marion Steam Shovel Co., Marion, Ohio, what is be 
lieved to be the strongest railroad wrecker so far 
built in this country. It is guaranteed to lift 50 tons. 

There is a prospect at McKeesport, Pa., for build 
blast furnace. A company with $1,000,000 
capital is organized, with E. C. Converse, assistant 
manager of the National Tube Works, at 

There will also be built a large number 


Ing a 


general 
the head 





of coke ovens. The entire output of the blast fur 


nace will be consumed by the tube works, 


Cameron & Sons’ 


new shingle mill. Mobile, Ala 
will be larger than the one burned, cutting from 
100,000 to 500,000 daily, with the necessary kilns. <A 
mill will also be built for manufacturing cypress 
strips. 

The Sheldon Axle Works, at Wilkesbarre, Pa., 
which has the largest axle plant in the country, are 
increasing their force of workmen as fast as room 
and facilities can be had. 
six months ahead. 


The company has orders 


Merriam & Co., Syracuse, N. Y., 


business of the insolvent firm of 


will continue the 
Leeret, Blaisdel & 
Co., including the manufacture of sash, doors and 
blinds, cigar and packing boxes, interior finish, ete., 
employing 100 men 

The Nashville (Tenn.) Well Works and Tool Co. will 
establish a factory to employ 250 men for the manu 


facture of wind-mills, well tools, ete. Six factory 
buildings will be erected, the largest being 150x50 


feet, and the engine and boiler house 40x30 feet. 
The stockholders cf the Arms, Bell & Co. nut and 
bolt works, of Youngstown, Ohio, destroyed by fire 
recently, have decided to rebuild as soon as their 
insurance is adjusted. An new line of the 
most improved machinery will be placed in’ the 
plant. 

W. HH. Young, of \. W. Butt, Spring 
field, O.. and others have organized a company with 
a capital of $150,000, at Asheville, N. C.. to pur 
chase, enlarge and operate the plant of the Tucka 
segee Lumber and Manufacturing Company, and 
Avery & Irwin's furniture factory. 


entire 


Kenton, O., 


The G. H. Toadvine Lumber Company, formed at 
Salisbury, Md., is building a saw mill and dry kilns 
at Elizabeth City, N.C. on the Pasquatanx River 
and Norfolk & Southern Road. The sawing capacity 
will be from 25,000 to 30,000 feet daily. A planing 
mill will be built on an adjacent timber tract 

The Nashua Nashua, N. H., 
are having a third story, 367x40 feet, built on one of 
their mills. 


Manufacturing Co., 


A temporary roof has been put on the 
second story while the walls and roof are being put 
on, and all the machinery in the mill is running 
Additions of 175x22 feet, five stories high, will be 
made to the mill located on the river bank 

The New York Hydraulic Supply Power Co., 25 
John st., New York, of which J. M. the 
projector, proposes to lay mains and distribute hy 
draulic power on a plan something like that in sue 
cessful operation in’ England. Mr who 
has given the subject much attention, believes New 
York City to be so situated as to be especially bene 
fited by the introduction of hydraulic power. 


Dobson is 


Dobson, 


There is water-works agitation at Greenville, Ala.: 


Jacksonville, Ala.; Sheffield, Ala.; Hickory, N. C.; 
Greenville, S. C.; Newberm Tenn.: Waco, Tex.: 
Hampton, Va.; Harrodsburg, Ky.: Richfield, Kan.: 


Galena, Kan.; Somerville, Mass.; Spring Valley, N. 
Y.; Holyoke, Col.; Sidney, N.Y ; Tarrytown, N. Y.; 
Andover, Mass.; Newton, Mass.; Grant, Neb.: Red 
Bank, N. J.; W. T.; Webb City, Mo.; 
Elberton, Ga. 

Wood & 
acres of land east of the Grand Trunk Railroad and 


Centralia, 


Barnes, Co. have purchased some 25 


north of the Central Vermont at Rouse’s Point, N. 
Y., fora site on which to establish a plant for a 
lumber planing mill and box manufactory. This 


establishment will have the advantage of a direct 
access to shipping facilities with cars on the Dela 
ware and Hudson, Central 
and Lake Champlain, Canada Atlantic, and Grand 
Trunk Railroads and boats on Lake Champlain. 


Vermont, Ogdensburg 


An application has been made fora charter for 
a corporation to be known as the * Mifflin Town 
ship Water-Works Company.” The reservoirs will 
be located on the heights opposite McKeesport, Pa 
and the water from them will be available for Dra 
vosburg, Camden, Duquesne and Homestead. Also a 
good building territory above the villages not yet 
utilized. 
charters 
Chartiers boroughs 
A. H. Logan, W. 


Logan and R. 'T 


, 


The same company will also apply for 
at Mansfield and 
The temporary directors are 

F. Wallace, O. R. Cooke, W. P. 
Hunter, 


to erect) water-works 


The P. C. Holmes Company has been organized in 
Gardiner |Maine] with a capital of $300,000, divided 


into shares of a par value of $100. The. ofticers of 
the new corporation are as follows: President, 
George M. Holmes; Treasurer, 8S. No Maxey; Di 


rectors. George M. Holmes, P. H. Holmes, George 
H. Holmes and 8. N. Maxey, of Gardiner, and E. T 
Gile and N. I Auburn. On May Ist the 
P. C. Holmes Company is to succeed to the business 
of P.C. Holmes & Co., the well-known machinists 
In 1831 P. ©, Holmes came to Gardiner, and, in part 

nership with C. A 


Jordan, of 


Robbins, established a machine 


shop, business being done under the name. of 
Holmes & Robbins. In 1861 Mr. Holmes bought 
out his partner, Mr. Robbins. George M. Holmes 
and Thomas Wrenn became associated with the 
business at that time, the firm name being P. C 
Holmes & Co. In 1874 P. TL. Holmes was admitted 
to the firm, and in 1888 G. Hl. Holmes also. Mr. 


Wrenn died in 1866, and seven years ago, in 1X&2. P. 
C, Holmes, the founder of the business, passed away. 
The firm long since attained a high reputation for 
their water wheels, gears, etc., and because of the 
steadily expanding business, have for some time past 
been unable to keep up with their orders. Believing 
that the outlook warranted a considerable enlarge 
ment of their plant, a stock company has been or 
ganized, stated P. ©. Holmes & ¢ 
employ now from thirty-five to forty hands, and 
the expansion contemplated will result in increas 


as above 0. 


ing their force very largely 





Work on anew foundry 
will at once be commenced, and later the machine 
shop will be materially enlarged.—/ndustrial Jour 
nal 
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Machinists’ Supplies and Iron. 





New York, April 2 . 1889, 


-American Pig.—The use of Southern iron is 
and causes some feeling of uncertainty 
which is reflected in the condition 
about 


Iron- 
increasing, 
as to the future, 
of the market, though the quoted prices rule 


the same. We quote No. 1 X Foundry, $17 to $18; 
No. 2, $16 to $17; Grey Forge, $15 to $15.50 


Scotch Pig.—Prices have risen at Glasgow, but 
sales have been slow. We quote Coltness, $21.50 to 
$21.75; Gartsherrie, $20; Summerlee, $21 to $21.50; 
Eglinton, $19 to $19.25; Dalmellington, $19.75 to $20; 
Clyde, $20.50; Langloan, $20.50. 





*WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





Mechanical engineer wishes opportunity to travel 
for manufacturer. Salesman, AMERICAN MACHINIST. 

Wanted—Position as supt. or assistant by thor 
ough machinist and draftsman. [rons, Am. MACH. 

Wanted—Six good machinists who are accustomed 
to jobbing work. . B. Coleman, Elmira, N 

Wanted—A position as mech. draftsman; good 
practical exp., marine or stationary. ©.. AM. MACH. 

Wanted—A first-class lathe hand with $1,000. A 
good salary will be paid to a first-class man. Ad 
dress Box 90, AMERICAN MACHINIST. 

Wanted—Good man on steel rules ; 
perienced and thoroughly competent. 
84, AMERICAN MACHINIST. 

Wanted—A first-class moulder, competent to 
superintend a foundry. Must have $5,000; a good 
salary will be paid to a first-class man. Address 
Box 78, AMERICAN MACHINIST. 

Wanted—A first-class machinist with $5,000 to 
$10,000 cash in an old and well-established manu 


must be ex 
Address Box 


facturing business. Address P. O. Box 104, Balti 
more, Md., giving reference, age and experience 


Wanted—Superintendent to take charge of a 
wood-working machinery manufactory ; must be 
versed in designing, pattern making, and understand 
the handling of men. Address Indiana Machine 
Works, Fort Wayne, Ind. 

Machinist with good technical education, 13 years’ 
exp. in building tools, pumps, marine, stationary 
and locomotive engines, in charge of machine de 
partment at one of the largest iron furnaces South; 
wants situation, energetic, best references. A. J 
S., 344 W. Mth street, New York. 





“\ M E% R TCAN 
ADLEY’ Ss UPRIGHT | 


CUSHRIONE LX 










, Combinesthe bestele- 
ments essential ina 
first-class Hammer. 
Has more good points, 
me does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer iu the 
world. 


Y's Sey 
FORGES. 


With a manufactur- 
ing experience of over 
half a century, we 
mm recommend these 

“ —— * machines to be tha 
= best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
coal or coke. Indig. 
pensableinallshopst 
keep Bradley’ »s Cushioged Ham- 
& mers and men fully employed 
eSPand reduces cost of production. 


BRADLE 


ESTABLISHED 


Pat. Aug. 30, 1887. 


BRADLEY&Co.| 
SYRACUSE, N. Y. 


98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 


porid EMERY oS Pons 
Triple Coated uty vik 
THE TANITE' CO. Sua, 
MONTGOMERY & CO., 

TOOLS, SUPPLIES aND MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


(300 pages) mailed on receipt cf 

















Illustrated Catalogue 





NEOUS WANTS - 
this head at 


J. MISCELLA 
Advertisements will be inserted under 
35 cents per line, each insertion. 


Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, ©. 

Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland, O 

—_ Name Stamps, Copper Burning Brands, ete 
W. G. Sackmann, 1099 First av., Cleveland, Ohio 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O, Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Mac hinery. 

Turned and Highly Polished Lron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Parties wishing to exchange their old gear cutters 
for full automatic machines, address, giving descrip 
tion, ** Trade,’”? AMERICAN MACHINIST. 

For sale, cheap, 32-inch Prentice Bros. Back 
Geared Power Feed Drill Press, new. Price, $250. 
Address Standard M’f’g Co., Moore’s Hill, Ind. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book, * Hints and Suggestions for 
Steam Users.”’ Thos, Ordish, 17238. 7th st., Phila., Pa 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Machine wanted for upsetting or compressing by 
hydraulic or other means, bars of iron or steel for 
eye-bars, having a sectional area of 3 to 10 square 
inches. Address “M. G.,” care P. Everitt, 293 
Broadway, New York. 

For Sale—Mfg. and jobbing machine business, es 

tablished over 5 years. All modern tools in best 
of shape; easily work six hands; will bear investig at- 
ing; $800 worth of work now ready if taken at once 


satisfactory reason for selling. Price, $3,000 Ht. 
P. Norton, Brockton, Mass. 
Wanted—To correspond with a reliable, trust 


worthy man (machinist preferred), who desires to 
start business for himself, who would like to buy or 
lease, on easy terms, a half interest or the whole of 
a small foundry, machine shop, wood shop and 
grist mill in Virginia, favorably located on naviga 
ble river, within 100 yards of wharf. For further 
particulars address at once, C. A. Hege, Salem.N. C 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made. 


WRITE FOR ESTIMATES. 








We never sleep. 





Fourteen Cents. 
PATENTS. 

April and May my fees due only on allow- 
Write 
WM. H. BABCOCK, 
513 Seventh St., Washington, D. C., P. O. 

br ormerly E _— rin Pate nt oe 
THIRTEEN YEARS’ PRAC 


During 
ance if desired. 


Box 220. 


TICK, 








TO MACHINE MANUFACTURERS. 


The subseriber has an article of sterling merit, for Which 
a large market is waiting, and wishes to arrange with parties 
having capital and desiring 
parties who would like to « 
facture and sell. Fully protected by a number of valuable 
patents. Would take an interest in the business as part pay 
ment for the patents, or would sell them outright if desired. 


Address W. G., Box 2685, Boston, Mass. 
SOLDERIN 


Steel 
may be done without RUST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON, 


tablish a new business, to manu 





Iron and 


MASS. 








wa pis pep yy i} Pie pry a! T mT 
COFFINGLEIGHTON D SYRACUSE,N? = 


EM stn itdihilated 
MACHINIST'S SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 











luielilcl 





N. Y, 





SEND FOR CATALOGUE. 


ORAASTER MACHINE SCREW CO. 








Manufac turers of Set, re ap & 
Machine Screws, Studs, etc. 





NEARLY READY. 

A Treatise on Masonry Construction, 

Containing Materials and Method 
COMBINATIONS OF MATERIALS—Comiposition, Ete.; FOUNDA 
TIONS— Testing the Bearing Power of Soils, Ete.; MASONRY 
STRUCTURE Stability against Sliding, Overturning, Crush 
ing, ete., ete., ete. Complete tn one volume of 
mages, With 125 illustrations and eizbt or ten folding plates, 
iy Ira O, Baker, C. k avo, cloth 


JOHN WILEY & SONS, New York. 
PUBLISHERS OF SCIENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order. 


to increase their business, or 


of Testing Strength, Ete.; 


about 500 





























et 
PUMPING 


MACHINER 














113 Federal St., 1 


93 Liberty St., 


NEW YORK. BOSTON, 
For Send 
Sasa *: CATALOGUE. 
Class ew 
of Work sibuadeunen 








[May 2, 1889 


THE DEANE STEAM PUMP C0., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUNPS 


FOR ALL PURPOSES. 


FOR CATALOGUE, 


MACHIN IsT 








ss END 


TOOL AND DIE STEEL 


Of the finest and most uniform quality. Spring and Machinery Steel. Drill Rods and Fine Wire. 
Sheet Steel. Self-Hardened Steel. Coiled Springs and Steel Forgings, 
MILLER, METCALEF & PARKIN, 
CHICAGO, ILLS. ITTSBURGH, PA. NEW YORK, N. Y. 


Sebastian, May & Co.'s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ ‘Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0.2 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 


STEPHENS’ PATENT VISEs. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 
ITY, FIRM HOLD AND QUICK WORK. 


attachments. 





















Has improved Taper, and other 


Pipe 


Made in 2, 234, 314, 4%, 54, and 6% inch width of 
jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


[ A T it f CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


Bridger, Machine Tool Workt, |< BEVEL GEARS, 


E. P. BULLARD, Prop. 
egg Cut Theoretically Correct. 
GEPORT, For particulars and estimates apply t« 


HUGO BILGRAM, 


Machinist, 
Successor to 


BREHMER BROS. 
440 N. 12th St., Philadelphia, P» 





FROM 1-4 TO 15,000 LBS, WEIGHT, 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable ~ an iron forgings in any position or 
for any service whatey 

60,000 CRANK SHAFTS and | 50,000 GE AR WHEELS of this steei 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 





BRID CONN. 





IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 


For Steapy EVERY DAY AND ALL NIGHT SERVICE AND AT A 
LOW PRICK, WRITE TO 


| COOKE & CO., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper 








37 & 51 CH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 


nant ISTHE West Injector 
RUE’S @ EJECTOR, 


Superior to all others for Raising 
and | vy ing Water and 
other Liquids. 

Boiler Washer and Testing Device 

Uses Warm Water, 
and facilitating the Raising of Steam 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 















avoiding injuwy 








BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


MACHINE & RAILWAY 





SHOPS. 














May 2, AMER ICAN 


NICHOLSON FILE COMPANY, Sole Mfrs. of 


1889] 











also, FIL ERS’ TOOL S and SPECIALTIES, 


FILES and RASPS Having the Increment Cut, 


The above illustration represents a device in which files may be held for se rvic »in surface filing, and while in this con 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity tk seh wrking face ofthe tile. 
It does away with unusual care to obtain a true convexity or * belly” to file sides, and in fact renders gre at service b) 


nabling the operator to utilize the file to its full capacity. 
SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 15, 14 in. Long. 


MANUFACTORY and OF “SEE ececrge te 8 aie 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 


I., U. S. A. 









~E 


3 »A ALL KINDS. LUBRICATORS FOR SIN 
= GLE OR DOUBLE CONNECTION. 
= PRICE LIST. 
£ i (eee wee 1 2 3 
7 Price........ $10.00 $12.00 $15.00 


+ pt. | pt. 


"NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 


Capacity .... 4 pt. -= 











Send for Catalogue. 
ESTABLISHED 1859. 
Formerly HUSSEY, HOWE & CO., Limited 


HOWE, BROWN & CO., Limited, -~--mssyror« 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, 12 Cliff St. Chicago, !7! La Salle St 








Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 


ETC. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


FINE TAPS, DIES, REAMERS, 








LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


itchburé Machine Works, % 
CHINERY é 


MANUFACTURERS oF sl MA 
3 METALWORK KIN Nos.137021. Marw Sr, 











ircuaurG, Mass. 
ROOTS’ NEW ACME HAND BLOWER, OUR 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, | NIE W CATALOGUE OF TOOLS 


Compact and Cheap ; also Portable Forges, Tuyere And Supplies " nt free to any address on receipt of Ten 
Irons and Foundry Blowers. Cents in stamps (for postage). 


Chas. A. Strelinger &Co., ¥09" Detroit, Mich. 


MACHINIST 


“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. x Feed, etc. 





Payee 














Scroll Saws, Cc — 
Circular Free 
Saws, Lathes of all our 
Mortisers : Mac hinery. 


Seneca Falls Mfg. Co. 0&8, Water St, Seneca Falls, N.Y, 


ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 
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1S. W. GOODYEAR, Waterbury, Ct. 


ph t 
CG. W. LE COUNT, 


South Norwalk, Conn, 
RFOUCED PRICE OF LE COUNT'S 














toe 
= MEAVY STEEL boa 235 
< No. Inch, Price. S32 5 €&D 
= | ree 3-8....§ 40933 © 
i, a ages i, 5027" » SO 
SE SLB wo eta FT So 
=” epee | SNe oases 2 S&S 
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B69 12.002 1 ghee SS 
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to 18....4 1-9 275 oe so 
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a ext.) 5 rho” SE ACR 
o Ti text. 6 «5.00 "rr 


One Small Set of 8—by 1-4 inches to 20 inch, 
One Set of 12—by 1-4in. to? in. continued by 1-2in. 


n 
> 








PUMPING MACHINERY 
FOR ALL PURPOSES. 









S 
“ij: 









SEND FOR CATALOGUE 
AND PRICES. 

















HALL STEAM 
91 Liberty St., 





Boiler and 
Pump Combined 





Send for New Catalogue. 


PUMP CO., 


New York. 





Fir (3) Pump. 








Pa THe BuFFALS STEAM PUMP CO. 






For Sale 
at 
BUFFALO,N,Y. Factory 
-) g- G. FELTHOUSEN, PRES'T. Prices 
ob VOLKER, VICE pay As by 


Ne SHERMAN, ecy: 


Alier, New York; Walworth ( og yy and Supply Co., Boston, 
a I. Snell, Philadelphia; Thos. J. 
Kendall & Co. 
Goulds & 
Denver, Col. 
Manistee, 
Adolph Leitelt, Grand Rapids; E. 
Rundle 
San Francisco; 
Montgomery, Ala ; Bailey & Lebby, Charleston, S.C 


Bell & Co., Cincinnati; Shaw, 
Toledo ; The George Worthington Co., Cleveland; 
Austin, Chicago ; Kennedy & Pierce Mac hine ary Co., 
Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Jas. Jenks, Detroit; Wickes bros., East Saginaw ; 
F. Osborne & Co., St. Paul, Minn.; 
Spence & Co., Milwaukee: Joshua Hendy Machine ‘Ww orks, 
Flynn, & Emrich, Raltimore; Forbes, Liddell & Co., 
: Pond En men r 


Mich.: ‘ 


St. Louis and Kansas City; O. B. Goodwin, Norfol 


ing Co. ; 
Columbine Supply Co., Columbus, O.; C. 8. Leeds & Co., aeentlikd ad 
. D. Coleman, New Orleans. 





COMPOUND 











PUMPS OF EVER ) 
DESCRIPTION. SiN GUAT 


= 


END FOR 
Cia cur LAR. 
ee vel 








GUILD & GARRISON, : 


Bullders i Steam Pumps, Vacuum Pumps, Vacuum tins Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


= Ave. and 
South roth St., 
Brooklyn, N. WY. 





EXx 


XHAUST TUMBLING BARRELS. 


NEW YORE. 


MANUFACTURERS, 





Send for Circular. 


AUTOMATIG GREASE EXTRAGTOR. 





CONNERSVILLE, IND. 


Henderson Bros. 


“ WATERBURY, CT, 







For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


Prices, and hundreds of A-1 Testimonials, 


WHY THIS 16 PUT HERE! 


NEW PULSOMETER, 


fe THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


More Efficient, Simple, Durable, and more Economical, 
xpenses and repairs, than any other Steam’ Pu 


PRICES LOWER THAN ANY OTHER. 


both as to running 
ump. 


Call or write an our new 9 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Mailed Free, 


PULSOMETER STEAM PUMP CO., I20 LIBERTY ST., N. Y. 





[ron Founy of T. Shriver & Go., 


N. Y. City. 





5. TOWNSEND, Gen. Agt., ) 22 CORTLANDT sT., 
Please Mention This Paper. 


| O00KE & CO., Selling Agis., ) 


For removing 


P. H. & F. M. ROOTS, Mfrs. § 





mM Gre from 


of 


5, 


ase 





United States and foreign exhaust 


letters patent obtained for 
Claims carefully considered. 


PATENT BUREA 


inventions at reasonable rates 


reg Lt we to 
L. A. McC ARTH J. B. SABINE, 
Attorney-at Law. 


181 BROADWAY, N.Y. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


(Formerly of 
dry’s) Upright 
Hammer,) 

Sole Manufacturers. 
Also manufacturers of 
HARD yoy REAT- 
IN 1G FORG Ss. 
Room 4, MASON B’DG, 
70 KILBY ST.,° 
Boston, Mass. 


pressure, yet 
effectually sep 
arates entrain- 
ed oil & grease, 
and = automati 
cally delivers it 





to a 
receptacle. 





A SAVING 
BOLLER CLEANING AND REPAIRS. 


UNION STONE COMPANY, 


EFFECTS IN FUEL, OIL, 


Beau 
Power 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 








suitable 





Rs Castings, Smooth and True to Patterns, 


of very best brands of Pig tron. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


HARLES “MURRAY=;* 


ENGHAVER on WODD' v 
‘on ST. NEw Yori: 








The Almond Couplin 


NEW quarter tur 
motion to repla 
= quarter turn belts and beve 


T. R. ALMOND, MFR., 
83 and 85 Washington Street 
BROOKLYN, N. Y¥. 











HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


t#- Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 80 pages, 8vo., and our other Catalogues and Cir 

~ulars, the whole cove ring every branch of Science applied 
to the Arts, sent free and free af a stage to any one in any 
part of the world who will furnish his address. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 


NEw YORK 
BOSTON PHILADELPHIA 








CHICAGO ST LOUIS SAN FRANCISCO 








12 icaacieomeninorioncseaied 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country,who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


‘STEAM ”/ TELOWEBOLE 





A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 














Over fifty years’ competition has prove) 
this system ane to be the best in ever 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for dese ription and histories of Stean 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS. 




















Light Drill Presses, BRIDGEPORT, CONN. 
Special Machinery. 
SEND FORCATALOGUE. | —— «4 |. JA’ ...... 
2 ~~ 
21 soit 
<| x NEW >= = " 
mo ZOE e 
* 2 ™ STANDARD Some 
o| 2 PUNCHES. (hha 
nm 2 a eines 
=a “ G3 & xawsas city, mo. OMAHA, NEB. 








TheHOPPES Line-Steam Feed~Water Puri, 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs, Zasily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD. OHIO. 


Using any kind of water. 








(HORIZONTAL STYLE.) 


Removes all impurities. Entirely prevents 
the formation of SCALE in steam _ boilers. 
Catalogues on application. 


STILWELL & BIERCE MFG. CO.. 


DAYTON, OHIO, U. S. A. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, 4.x. suttarn, Generac Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Cotumbus, Ohio. 
CHILION JONES, Gananoque, Can. 1. C. HOWES, Kansas City, Mo. C 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, lil., and bw 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 


qusseseg © 
















Bey sti ; 
July 5, Iss 

Feb. 5, load 
Feb. 5, 189. 


ae Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING S. 



















Worcester, Mass. 


W. C. YOUNG aC C ey Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


-COMPLETE STEAM PUMP 
“LONLY SEVEN DOLLARS 


DEMAND THIS, PUMP 
OF ‘YOUR OR WRITE 
FOR PRICES 


PaTENT 
W/NN I DIU)4 8) io GN eo 


SOLE MAKERS 
Not Ly Gale © —— 
AND TRAP. 
For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 
Also Heystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 





DEALER 


ae . TO US 
—_—_ LIGHTNING SCALES FOR MACHINISTS “tate 
#(U. 8. STD.) PAT. APP. FOR See March 21 edition of this pape VAN UUZEN S 
A.T. KOOPMAN CHICAGO Also our New Dividers, Guida 
66 8 s 8 Gauge, &c.. &c. Have all desir 
8) + 8 “f anh | able toeks of other manufacturers 

Ahh Abit i Nh ane \\\jhhhii Shop Agents Wanted Everywhere 
MH M J Send loc. for Outfit 












JOSEPH DIXON CRUCIBLECO. 
ee City, N. J. 


plete and erected. Send for 


particulars. 


, KEYSTONE ENGINE AND 

MACHINE WORKS, 

FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St, N. Y. 





Pencils, Graphite Car Grease, Graphite Perfect Lubri-. 
cator, Belt Grease, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 

Send for Hlustrated Catalogue containing more information 
concerning Graphite and its uses than is in print elsewhere 
in any language. 
















WESTCOTT CHUCK CO., ONEIDA, N.Y. 














MANUFACTURERS OF GEARED CH UCKS. oe Ss 
LATHE and DRILL pivete:**cansci sia Fe oe 

ameter. Yapac 

an 5 inch. 5 inch 
7% ‘ ie sa 
10% 

‘. ¥ “ 

1584 : _ « 

® 18 bh 1934 “ 

ae 26 * 

SEND FOR CATALOGUE. 24 3 





Hydrostatic Machinery 


PRESSES, 
PUMPS, 
_PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &e., &e. 
WATSON & STILIMAN, 


204-210 £.43d St., New Yerk. 


ore 


THE HOGGSON & PETTIS MFG. CO., 


























IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A, 
SEND FOR ILLUSTRATED CATALOGUE. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


NEW CATALOGUE, 
Est. 1849, NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. Macuinist, Nov. 5, 1887.) 
Before buying Chucks of this class, ore us for 

















su ority which we submi udgment o : 
mechanics Emery Wheel Tool Grinder. 
THE 0. E. WHITON MACHINE C0., 5 & Styles & Sizes. SPRINGFIELD 
NEW LONDON, CONN. Guaranteed @ Glue & Emery 
ae eS. Wheel Co. 
ii Adjustable Clamping Blocks. Jopring. 


A simple device used to fill under 


il | clamps, when clamping work to vari- are ven 


Yat 
ous machines. Does away with lumber N’s’d Gironlar, 


ards, scrap piles and confusion about oO. VU. 
eed shops. Send for descriptive cir- oe Sept. 
culars and prices. 883. 


ENERGY M’F’G CO., 
1115 & 1123S. 18th STREET, - PHILA., 


A NEW PATENT ADJUSTABLE REAMER, 


thoroughly tested 

; and practical. A set 

of five will ream any 

il | ossible size, from 
ty = 3-16 to 414 inch. 





PA. 











Send for Circular. 


CRANSTON & 00., 67 PARK STREET, N. ¥. 
TOOL AGENTS WANTED 


the United aang 

logue, Stationer 
THE FINEST OF MEC ANIGAL TOOLS A SPECIALTY. 
C, B. JAMES, 08 Lake St., Chicago, IIl 





SMOOTH 
INSIDE & OUT. 


in every 
Shop in 
aout 1oc. for Cata- 





String Emery Wheel Co., 








Factory, West Sterling, Mass. 
FINISHED Office, 17 Dey Street, New York. 
HEXAGON NUTS Our Wheels for Machine Shop 
‘ Work and Tool Grinding 
commana Superior to all others. 
Accurate to Gauge. Send for Catalogue just published. 








UNIVERSAL RADIAL“ 
‘RADIAL DRILLING MACHINES 


—. THREE DESIGNS, SIX SIZES. 


Leh BODY ALL DESIRABLE. FEATURES 


= PRICES$450.%& UPWARD 
| goe®SUNIVERSAL RADIAL DRILL Co 


1889 PATTERN. 


Orders Promptly Filled. 


TRUMP BROS. MCh UO. 


Wilmington, Delaware. 
DELAFIELD’ (Bid SAW CLAMP. 

















Clamp without blade, 50c 70c. 








Stronger than the old style. 3. Metal cutting blades 4” wide, 7c. eech, 
adoz. 1’ wide, 40c. each. All postpaid. Discount to dealers. Write for circular. 
CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
North Adams, Mass. 
HEAVY UNIVERSAL MILLING MACHINE. 
For variety and range of work this Machine has no equal, 
All adjustments have Micrometer dials, 
in all directions, Size of Main Journal, 
Smaller size built, 


Automatic feeds 


"x6". 





NOROTON MEG. WORKS, NOROTON, CONN. 
JAS. HUNTER & SON, 
and for workmanship it has no superior, 
PEDRICK & AYER, 1025 Hamilton Street, Philadelphia, Pa 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Beatora, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad 
justment. 

Invaluable 









PAT'D JUNE 14 1887, 


for work on 


clipped pipe, in close cotls and corners that cannot be reached with other wrenches. Made entirely of 


drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. 
160 WILLIAM ST., NEW YORK. 


HILL {CLARKE & C0,, 


co. 
325 DEARBORN S8T., CHICAGO. 








MACHINERY 


AND 


MACHINE SUPPLIES 


FOR 


MACHINE SHOPS. 


— 
EX soa tit ps Hand Lathes, Foot Lathes, U 
Machines. Agents, — Sind, 


ht Drills, 
& MOORE, go yt STREET, NEW 


AXWELI 








D. SAUNDERS? SONS 


MANUF mt. X OF L. ORIGINAL 
TRADE MARK. 


O MZ—-0ZM OZ—V=ZCV DVO 











‘ 
19 


oe 


Nee \\ 


‘ 
J 
DD). Le 


Se oo 


i BuFFaLo FORGE Co. 
ah N. re 
We AW 


ru aS 








’P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Toals, 


WORCESTER, MASS. 


Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’w ~ s 
Designer and Contractor for Hydraulic 1 for Boiler 
Making, Bridge Building, Goods Sheds and Warehouses 
Cranes of all wige'y wong Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, etc. 

















ST., BOSTON. 


- esis BRONZE”, ’ 


EGO 


= OLIVER 





C45.8° 
‘ig 


BABBITT METALS ® 


PAUL S.REEVES 
760 S.Broap Sv. 


we ayaa & C0., 


Manufacturers of 


aig 



















Iron and Brass 
Working 


MACHINERY 


; 1404142 E, Sixth st., 








Send for 
elrculars and 























Near Culvert, 
prices. . 
. | Naval Size 10x34x 
CINCINNATI, 0. Mosbenical. Constructors |144 in. Com 
- Electrical. jo ag le 4 pocsm 
= uilders. .) 
PATENT PERFORATED —— Mechanics, [practical prob- 
her sang Assayers. lems solved at 
Sanitar \Chemists. sight. Mailed 
Milita y- |Scientists. on receipt of 
% ry. |Students, 75 cents. 


‘ eee, No. 1 Broadway, N. Y. 














O% 

PREVENTS Arr CusHions. Guaranteed for work on e fe) ‘oS 
Sipe Currers and the CYLinpERs Of PLANERs. aw Pg 16) s , 

ae 

CHAS. A. SCHIEREN & C0., (Manuf'rs.) ay ‘1a 
45-51 FERRY ST., NEW YORK, a ie 
46 SOUTH CANAL ST., CHICAGO. Bz Be 
86 FEDERAL ST., BOSTON. ' ao|& & 
226 NORTH THIRD ST., PHILA Me 5 ge 
Fs a: 

so 3 

ees 

} 4 = fe o. 

O hk 


SS = 
IRON, 


BRASS and 


COPPER 
PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


























L. W. Pond Machine Co. 


wees turers of and 
ers in 


lron Working Machinery, 


Improved Iron 
Planers a spe- 
cialty. Feed, pat 
ented Feb. 9, 1886. 














GERMANTOWN JUNCTION. 
PIPE CUTTING. & Tae MACHINE: 
WOLNEY W. MASON & CO., Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
Gert ‘AL: LL 
, BEATERS S VENTILATING WHEELS. 
DO de Drrnnerm : 
17”, 20” and 27” LATHES. 
G.A.GRAY CO. 
CINCINNATI, OHIO. 
L. S. STARRETT, 


PHILADELPHIA 
BEWARE OF IMITATIONS. 
*riction Pulleys Clutches and Elevators, and Threading Machines for Pipe Mill use,a specialty. 
, : 
QO } F FA ~} yg: CUPOLAS.FORGES.LURNACES &C. 
i “<«ONYY MI WN So 
Catalogue, Photos and Prices wa idiom 
477, 479, 481 
ae — a 
Manufacturer of 


DUPLEX PUMPS cverv seavice O 
EVERY vi None genuine without our Trade-Mark and Name. 
Send for Circulars, YONKERS, N.Y: 
PROVIDENCE, R.I. ° 
EXHAUSTERS.S 
24”, 26’, 32”, 36”, 42” and 56” PLANERS. 
LHE 
SYCAMORE STREET, 
hut, iF taataat 
| FINE TOOLS, 


Belt Shifter, pat 
































ented Nov.2, 1886, 
ATHOL, BASS. 140 Union St., 
Senp Stamp For Futu List. Worcester, i 
: ae aedia emis Mass. 
int slut li udu i ilu | tals hululthn that! Judit ih lly tushy \, mh _— THE 
vi & BROWNELL 
A: E. LONERGAN & CO. a | es, ANTI-FRICTION 
211 Bace St., Phila. SMM SS sy ft Thrust B : 
Manufacturers of r i =; ep or ein caring 
Lathes, Drills, Worm 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 
SAFETY VALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
“Reliable” Steam 
Trap. 

1888 Catalogue 
free on application 


Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
iy order, and patent rights for 
sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


» SHAPING MACHINES 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 
Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 






















Wood-Working Machinery, 


For Chair, Furniture and 
Cabinet Factories, Box Shops, 
im Planing Mills, Pattern Makerr’ 

= use, etc. 


ROLLSTONE MACHINE CO. 
46 Water St., Fitchburg, Mase. 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing v: ilves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 





H. B BROWN & CO. 


EAST HAMPTON, CT. 














Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 




















































Os Ries 2 a pocanee 
TI tn a RR a 


‘NEW YORK SELLING OFFICE, 


14. 











WILLIAM SELLERS & CO., | Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON ANDSTEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


AMERICAN MACH INIST 


PR May 2, 


1889 








BEMENT, MILES & ‘& CO. 


puis sie PistA, PA. 


——BUILDERS OF-—— 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Millis, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Ete. 








Hamilton 


OHIO. 


THE LONG ALLSTAMTER Go, 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


3 Punches and tat 


OVER 300 SIZES. 


! . | = ALSO 
| eyuiion Power Cushioned Hammer. 


ACME. MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers or ‘* ACME ”’ 


Single & Double Automatic Boltcutters, 


ne Cutting from 3-8 in. to 6 in. diameter. 
_—> Also SEPARATE HEADS and DIES. 


: <4 Send for Catalogues and Discounts. ——_ 
: . = m > FIRST PREMIUM, CINCINNATI CENTENNIAL, = 


OUR, SPECIALTY. 18] WENT VRS WITCH, 


PLANER VISSS AND MEASURING MACHINES. housand. Large 8vo, 285 pp., many illustra 
THE GILKERSON MACHINE WORKS, tions. Price $2.50. JouHN Witzy & Sons, 15 Astor 
HOMER, N. Y. Place, New York. 


FREY'St¥ BRICK gi XE: MACHINE 


3 se With Self-Loading 
seadanad| of ‘ <0 = = 
ii ape i i ( Sou = = A 


















C. 5, 1882, 
-AT. DEC, 4, 1883, 





















I3stylesCLAY CRUSHERS Factory 


Machines with or without Crushers. 6 different Brickmachines.| 


Address THE FREY-SHECKLER COMPANY, nueva. . O. = 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
15 CORTLANDT STREET. 















fe Corliss Steam Engine Co. 
PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS. 


INVENTOR OF THE CELEBRATED 


“CORLISS ENGINE: 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENGINE, 


Exhibited at the Philadelphia Exposition,1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 





invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
"' and that the final and perfected Engine of Mr. 


of so-called ‘Improved Corliss Engines, 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works 


ALSO MANUFACTURERS OF THE 


Conuss Parse Vernean Tusuuan Waren Lae Bostss, 





p anesville , 





RS EP oY 


PUNCHING. SHEARING. MACHINERY > 
ie + BOILER MAKERS ROLLS. sk: 
> Nw Doty Manuracturile ©. 

















Steel Caliper Ru 
Surface Gau 
Pitch anc 

Grad 





STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 


ulti The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 


les, Universal Bevels, Caliper Gauges, Improved 
ges, Bevel Protractors, Depth Gauges, Screw 

1 Center Gauges, Hardened Steel Squares, 

uated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &c 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 





FOR 

SPEED 
MACHIN- 
Et 
A. J. WILKINSON & C0, 


184 Washington Street, 
BOSTON, WASS. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 


COST OF COTTON-WASTE. PRE- 
= DRIPPING "AND SPATTER- 








A rOsrtive FORCE FE MEP wie the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
\ lubrication of machinery. Works 
equally wellin every possible position, 


Lackawanna Lubricating 60., 


41 Coal Exchange, Scranioa, Pa. 


THE WATER MOTORS 


OF THE 
BINGHAMTON HYDRAULIC POWER CO. 
BINGHAMTON, N.Y. 


THE most e .ffic ient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 
amount of work with 
the use of the smallest 












stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 





Mills, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 


lar ard prices. 
paper, 


BARGAIN LIST OF SECOND-HAND 


MACHINERY. 


10x14 60 H. P. Ide Automatic Engine. 





IK 
on combination base. 

6H. P. Portable Engine (Vertical.) 

18’’x10 Engine L athe, with power cross feed. (Wright. 


16/’xs8" (Porter.) 

16/' xt’ sia " imopeee ) 

16'’x6" id ss Hollow Spindle, (Blaisdell.) 
12’’x5/ ” (Reed.) 


10’x3’ Hi — * (Chandler.) 
These ne are in PERFECT order, and are 


HAND MACHINERY. 





Especially adapted for compound and triple expansion engines requiring superheated steam 


and at very high pressure. 


S. L. HOLT & BART, 


67 Sudbury St., Boston, Mass 


2resses, Elevators, 
Church Organs, Coffee 
Sewing Machines, 


Write for descriptive circu- 
Mention this 


10x24 40 Corliss Engine, Corliss St. Engine Co. 
12x2450 + yr rf A tr “ 
10 H. P. Portable Engine. (Locomotive style Boiler.) 
20 * “ ve +“ ee “ 
12 7 & 

S 7 is si (Baxter.) 

) 


Vertical Engine and 15 H. P. Vertical Boiler 


practically as good as new, and will be sold LOW for 
cash. If you find nothing on above list which meets 
your wants, write for our COMPLETE list of SECOND- 


BOILER EXPLOSIONS +: a and 
vented and 

Othe life of the boilers prolonged, while sav- 

ing repairs, reducing operating expenses 

and protecting life and property, by using 

the Reliance Safety Water Columns. 

Thousands in use. No experiment. Every 

Column Warranted. Send for Illustra- 

@ ted Price List. 

RELIANCE GAUGE COMPANY, 
27 Euclid Ave., Cleveland, 0. 


FOR SALE CHEAP. 


One Bement Planer 42’’x42’’x17 ft. Two 
Heads on the beam with power feeds. One 
Side Head with hand feed. Beam has vertical 
automatic feed. 

One Sellers Planer 38’’x36’’x8 ft. Two 
Heads on beam with power feed. 

One Pratt & Whitney Planer 20/’x20’’x5 ft. 

The above being replaced with Open Side 
Planers. Address 











DETRICK & HARVEY, 


BALTIMORE, MD. 











ROSE POLYTECHNIC INSTITUTE, 


TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 


Well endowed, well e quipped departments of Me- 
chanical anc de ivil Engineering. Electricity, Chemis- 
try, Drawing. Extensive Seen & Laboratories. Ex. 
penses low. Ko reat’ gueaddress?.C. Mendenhall, Pres, 









| NO ENGINEER. 
\No Extra WATER RENT 
| or INSURANCE. 
|| INSTANTLY STARTED. 
my DURABLE, RELIABLE. 
SAFE and ECONOMICAL. 


Van Duzen Gas Engine 00., 


50 E. 2nd St., CINCINNATI, 0. 


KORTING GAS 
ENGINE. 


1 to 100 Horse Power, 


The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar- 
antee to every 
purchaser. 
OVER 125 IN USE 

IN N.Y. CITY. 


CATALOCUES on 
APPLICATION. 


KORTING GAS 
ENGINE GO,, 


LIMITED. 


429, 431 & 433 Greenwich Street, 


. Cor. Laight Street, NEW YORK CITY. 





) 
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new TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
: In Use, Over 1,000 25 to 1,000 - ke 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative spee “ds. Highest attainable E cconomy 

in Steam ¢ Yonsumption and superior regulation guar- 
° anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


AMERICAN MACHINIST 








10 TELEPHONE BUILDING, ¢ XN. W. ROBINSON, 154 Washington St., Chicago, Ill, 


SALES | AGENTS: W. ‘. “SIMPSON, 18 CORTLANDT STREET, N. Y. ( ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, 


LIMITED, PHILADELPHIA. 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





Bunn TRENEWABLE-SEAT GLOGE, STRAIGRTWAY and CHECK VALVES, | 














These 
pressure. 


vulves are equally 


We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR, 


ALBANY STEAM TRAP C0O., Albany, N. Y. 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first- -class valves. 
place by the use of a special wrench furnished with each valve. 


The seats are simply screwed to 


applicable to steam, water, or other fluic 













THE LANE & BODLEY CO, 


TeLANE & BODLEY CO. 


4; HIGH PRESSURE, CONDENSING and 


COMPOUND 


. CORLISS ENGINES 


»° STEAM OUTFITS 


EAST SIDE JOHN, Corner WATER ST. 
CINCINNATI, O. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 

33d & Walnut Streets, 130 Washington Street, 
Philadelphia. Chicago. 

New York Agency, 18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 
*Otto’’ Gas Engines. 
VERTICAL 
**Otto”’’ Gas Engines. 
TWIN CYLINDER 
**Otto’’ Gas Engines. 
_ COMBINED 
on “OTTO' GAS ENGINES AND PUMPS, 





“OTTO” GAS ENGINES AND DYNAMOS, 
Consume 25 to 7% Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





JOHN McLAREN, 


——— BUILDER OF 





CORLISS 
Engines, 


AIR 






*. Compressors 
= and 
BOILERS. 
HOBOKEN, N. JjJ- 





MACHINERY ON HAND. 


16in.x42in, Planer, Bridgeport, new, 
20 in. x5 ft. " P. & Wy! good, 
22 in. x5 ft Hendey, new. 
22in.xd ft, Powell, 


24in.x6 ft. ei Powell, 
30 in. xsft. ** each Atherton, Powell & H. & P. new, 
36 in.x6 ft. Lowell Screw Planer, cheap, 
36 in.x14 ft. Betts, good, 
36 in.x1l0 ft. New Haven, ” 
6-8-10-12-15 in Crank Shapers. 
15x20 in. Friction Shape rs. 
20-24-26 and 32 in. Geared Shapers. 
15 in, Hendey Shaper, Al 
12in.xd 1-2 ft. Engine Lathe, S. M. & Co. new, 
12 in. x6 ft. Young, oni 
14 in. x6 ft. Blaisdell, ys 
14 in. x7 ft. - Bogart, - 
14 in. x6 ft ‘Gap Be + S. M. & Co., 
15 in. x6 and 8 ft. -orter, be 
16 in. x6 and8 ft. ad Blaisdell, - 
16-20 in.x6-8-10 & 15 2 ft, Bridgeport, “ 
18 in. x8-10-12 ft. Different Makes, “ 
20 in. x8-10-14ft. “ Different Makes, ® 
2in. any length Bed “ Bridgeport, 
20 in. x10 ft. Wheeler, 
22 in. x12 ft. Viles, heavy, good 
23 in, x&-10-12 Bridge port, new, 
24 in.x16 ft. New Haven, cheap 
26 in. x12 ft. 
28 in. x14-16 & 18ft. Engine Lathes, T. & S new. 
32 in. x20 ft. good 
26-36 & 50 inch Pulley Machine, Stevens, os 
Bement Car Axle Lathe, 
20in. Drill new. 
20-23 25-28 inch Drills i aisde ll, ns 
20-25-28 32inch “ 
24in. Plain Drill, dg fair. 
42 in. Drill Bk. G. & Feed, N. Y.S. E. Co. good 
6ft. Arm Universal Radial Drill, new. 
Cabinet Turret Lathe, Lodge, Davis & Co. ” 
No. 2-4Screw Machine, Brown & Sharpe. 
Ames Index Milling Mac hine, fair 
vo, 2 Garvin Hand Miller, ree 
Wood & Light, Heavy Miller, Al. 


Lincoln Pattern, 

No. I and 3 Unive rsal Mille or, Brown & She arpe, 

No. 2 Plain 

No, 3 Surface Grinder, ° 

48 in. Gear Cutter, each Gould & H.., & P 

9 ft. Vertical Boring and Turning Mill, Sellers. 
Cold Rolled Shafting in Stock. Send for List. 

for what is wanted. 


E. P. BULLARD, 


good order. 
new 

fair order. 
Al 

Write 


62 College Place and 72 Warren Street, N, Y, 








WESTON ENGINE 
PAINTED POST, 


CoO. 
N. WY. 
THE 


bm ARMDTRONG 


ENCINE. 
CORRECT IN 
Design, 
Workmanship 
and Price. 
- 5to 75 H. P. 
New a "Selling Agents, H. J. BARRON & C0., 40 Cortlandt St. 


STEARNS MFG CO. 








ENGINES from I5 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St, 


CHICAGO 


~ MACHINERY 
STORE. 


Alive to the remarkable development now being 
made in the manufacturing industries of the Great 
Northwest, we have opened at corner Lake and 
Canal Streets, CHICAGO, a store for the exhibition 
ind sale of our 


IMPROVED ENGINE LATHES, 
MONITOR BRASS WORKING LATHES, 
TURRET BORING LATHES, 

(RON PLANERS, SHAPERS, UPRIGHT 
DRILL PRESSES, ETC. 


Extra features on Engine Lathes. 





» 

t* Automatie Stop on Drill Presses. 
t""" No charge for page 

vt" Western Agents L. 
*laners, 

L®” Full stock of Machinery carried. 

te Complete Machine Shop outfits a specialty 
te All tools f. 0. b. Chicago. 


LODGE, DAVIS & CO. 


LAKE AND CANAL STS. 
CHICACO. 


WORKS: CINCINNATI, OHIO. 


“er: 
Nes 


athachments. 
. Pou.d’s Improved Tron 


See advertisement, page 16. 
































Son Gin ENGINES 
IN 


FuLLvArle ™ 
as 
pel TAKS : 





ee 
ee — = = 


sa [Ron Works 
| OS, JP SoR LISSO. 
rf > ENGINES, 


Mich’ Tressure. 


ee (mp Poung 


TUBULAR BOILERS. 


HEAVY FLY WHEELS 

7a A SPEC aon 

—_— N SIZES UP TO 
36 FT. DIA. BY 10 FT. FACE. 


“FRI COMPANY, Bullets, 


WAYNESBORO, PA. 





‘Om! lete 
Motive Powere 


both 


URMISHED f 



















Eclipse Corliss Engine 


NON-CONDENS!NG, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


Rows HAMPSON & 60., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 








i CORI ss.” 


a H cu Speen (CORLISS  NGINE. 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
New York. 
Clarke & Co., 
Mass. 


‘A GE NUINE , 














45 Dey St., 
Hill, 


Boston, 


10 S. Canal St., 


ngines: 


ti DAMON. OM: D Dhilis 


PROSPECTING. 


@\ Se, RAND FRICTION 
Yili a | H&ISTS, 
, ae ES MN 1G MACHINERY. 


CHICAGO, u.s.a. 
THE PORTER-HAMILTON, 


Chicago, III. 





M. @. BULLOCK MANF. CO. 
The BECKETT FOURORY & MACHINE CO. ' 


ARLINGTON, N. ). 


Manufac turers of 


The" MUNZER " 
Corliss: Engine 


SEND FOR CATALOGUE, 


PEICKS PAT DROP PAS 
DROP FORGIN ORGINGS 


OF IRON 
BEECHER & PECK, NEW HAVEN CONN. 











“The best Engine ts knees Gee Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvTomaTic ENGINES 
BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected, 
Sgnp ror CATALOGU, 


OR STEEL 














16 AMERICAN 


1889 
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BROWN & SHARPE MFG. Co., 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCH, R. I. 


This Machine is designed for flat and true 
surface grinding and finishing. It is an effect- 
ive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved, besides obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches or dies, straight 
edges, flattening dies, etc., it will prove in- 

valuable, and will produce fine work with 
little expense. 

It will Grind 14” wide, 36’ long, 1144” 
using a 9’ wheel. Weight, 2,500 Ibs. 


high, 


We are prepared to furnish this machine, 
lengthened, to grind 5 ft. long. Weight, 
3,000 Ibs. 


Ilustrated CATALOGUE, showing full line of 
Grinding Machinery usually kept in stock, 
Mailed on Application. 


WESTERN ACENT, 
8. A. Smith, 23S. Canal sete Til. 





No. 3 SURFACE GRINDING mAOnING. 


Boring setae ing Mills, 


5, 6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

take in work 20 ft. diameter. Has independent 
boring ar4 key seating attachment. 


NILES TOOL WORKS 


Etramilton, Ohic. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 


« 


i= 














CHICAGO. 
96 Lake Street. 





THE YALE & TOWNE MFG CC 
STAMFORD CONN 
“NEW YORK CHICAGO PHILA BOSTON 


The Original Unvulcanized Packing 
pp Sd THE STANDARD atv'thers are compared. 








>\((s07) Afr 


NANDARD 3 


TRADE MARK 


Accept no packing as JENKINS PACKING unless 
§ stamped with our ‘Trade Mark.” 
21 inet 4 ST., Ls H 


SS scuuins bros, | SER 
weet LATHES, SHAPERS & DRILLS. 


and 20/’ 

Crank Shapers. 
‘and 32” 
Geared Shapers. 


oe 





te a 
100 ME X Wink BOSTON. 





20’’ 26’ 


17''19''21''24''27"' and38”" 


Engine Lathes. 





20'' 24” Upright Drills. 


25'' 28" 32”’ 40°’ 
B. G. P. F. Drills. 





AND POWER FEED DRILL. « 


"Engine Lathe. 


24” and 27 









25-INCH BACK GEARED 


CINCINNATI, OHIO. 


PRICES. IT WILT PAY YOU, i 
See advertisement, page 15. — 

NEW YORK OFFICE, BOSTON OFFICE, 
42 Dey Street. 23 & 25 Purchase St. 


SEND FOR 











i 

E. GOULD & EBERHARDT mm 
NEWARK, N. J. _ 
Eberhardt’s Patent ; | 
AUTOMATIC = 

GEAR CUTTER. | bo 

i8in. Win. 86in. 50in J pag 

60in. Stin. Sizes, oO 


“ Experts “pronounced i 
the best.”’ 


=) <a > 


‘WHOL M@N 


“SL33U1S TWNVD ? LHDIVI 


tt a 


We have the pleasure of pnnouncia tha we have leased 





the new building at LAIGHT & CAN . Y., from April 
Ist. Contains about 45,000 sq. ft. of — LA, with light on 
three sidea, We shall have increased facilities for manufac 

turing and executing orders, Our plant will be modern, and 


GEAR AND RACK CUTTING TO ORDER 


all necessary tools for the ee rand expos finishing of 
work will be introduced as fast as required, E. E. GaRVIN & Co, 








THE PRATT & WHITNEY COMPANY, 
se Hartford, Comte J SHAPING MACHINES 


a With 12 in. and 14 in. stroke, all 


Pp L A N e ae S feeds automatic. 


To plane 16 in. x 16 in. x 8 ft., 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 








PRICE LIST 
—AND— 
Discount Sheet 
SENT UPON APPLICA- 
TION. 

WESTERN BRANCH: 

100 West Washington St, Chicago, Ils, 


THE BILLINGS & SPENCER COMPANY, 


EARTEORD, CONN., 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel. 


DROP FORCINGS ” onmstors and! Generatore oo? 
5a A 





With 6 in. x 10 in. stroke. 





Guns, Pistols, Sewin 
Machines, ad 


enerad TOOLS 


Machinery Generally. 


Send for Illustrated 
Catalogue. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad _ running 
through the machine shop for shipping. The whole 

plant is supplied with the incandescent system of 
Sievtrie lighting. 

The nnn toy “shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 








WARNER & SWASEY,|| “tno” 





GLOBBSB VALVSBS OHUVUOZ. 


Brass WoRKING MACHINERY. 
ILLUSTRATED CATALOCUE ON APPLICATION, 











. oo . « 
Ba 
— = 5 2 SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
(1) -— Az oy 5 WEW SHOPS, Plainfield, N. J. 
— - oS . 
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J. M. ALLEN, Present. 

Wm. B. FRANKLIN, Vicr-Presiwent. 
F, B. ALLEN, Srconp Vicr-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


Gear Wheels and Gear Cutting.—I make ¢ to 
order, or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large epee. Fine g or 
cheap g._ Small cast A Ready made brass g¢ oy mail at low 
prices, Bevel g with perfect planed teeth. and Book on 
S $1. Facilities complete Terms reasonable. Send for cas. 
B, GRANT, 66 Beverly St., Boston, M 


Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 












PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWHOT NDI PAICE. 


J. WYKE&CO., 
Fine Machinists’ Tools —-E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 


477-481 SYCAMORE ST., CINCINNATI, 0. 
See advertisement, page 13. 


4S. PRATT & LETCHWORTH, 


PROPRIETORS 

BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 

and 36” 


One each 26” second-hand Stevens Pulley Ma- 
[ fF chines. Also one second-hand Buckeye Automatic Engine, 
§ Cylinder 6x10". 


These machines are in first-class order, 
soon, 


THE HENDEY MACHINE CoO., 


TORRINGTON, CONN. 





Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplie-. 


W. P. DAVIS 


Rochester, N. y. 











and will be sold cheap if disposed of 





Manufacturer 


WPS & DIE 


J.M.CARPENTER Bums rrrigpis 





PAWTUCKET.R.1. 








